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The Space and Naval Warfare Systems Center, San Diego (SSC San Diego)
Command History for calendar year (CY) 1999 is submitted in conformance
with OPNAVINST 5750.12E. The history provides a permanent record of CY
1999 activities at SSC San Diego. Although the history covers one calendar year,
much of the information was only available on a fiscal year (FY) basis and is
so noted in the text.

Organization of Document
The history is divided into three main sections. The first section is a general
introduction to SSC San Diego. The second section describes administrative
developments. The third section documents technical highlights in 1999.

To conform to OPNAVINST 5750.12E guidelines and to facilitate review and
approval of the information, technical accomplishments are grouped by SSC
San Diego major departments. Readers familiar with the SSC San Diego organi-
zational structure can access information by consulting the department section
of interest. Cross--references are given in the text when possible to find related
or expanded discussions.

C4ISR Programs. As discussed in the introductory section, SSC San Diego
technical programs focus largely on C4ISR, corresponding roughly to the Cen-
ter’s organizational structure (e.g., most command and control programs are
included in section for the Command and Control Department).

Interdepartmental Programs. Many programs are interdepartmental efforts.
Interdepartmental program efforts are included in the department section corre-
sponding to the major responsible code. For example, the Extending the Littoral
Battlespace (ELB) Advanced Concept Technology Demonstration (ACTD)
program was an interdepartmental effort. The team was led by the Command and
Control Department; therefore the discussion is found in the Command and Con-
trol section.

Complementary Programs. Programs and research outside of the C4ISR focus
(see the discussion in the general introduction to SSC San Diego) are also
included in the major department sections.

A Note on Programs
Because the results of scientific work often develop out of many years’ effort,
programs are not always documented annually. Previous command histories
provide extensive background articles on many major programs. When possible,
background articles are prepared for new or previously untreated programs. By
consulting command histories written over a period of several years, a reader can
follow the broad thrusts of SSC San Diego’s research and development.
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Sources
Numerous sources were used to prepare this history. Retrievable sources are
included in section References/Notes. General points of contact are given when
possible; further points of contact may be found in the referenced sources or by
contacting the SSC San Diego Public Affairs Office.

Appendices
Appendices to this document provide supplementary SSC San Diego informa-
tion. Appendix A lists achievement awards given in CY 1999. Appendix B lists
patents awarded in CY 1999. Appendices C and D provide lists of distinguished
visitors hosted by SSC San Diego and major conferences and meetings at SSC
San Diego, respectively. Appendix E defines acronyms used in this document.
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,QWURGXFWLRQ WR 66& 6DQ 'LHJR

7KH 6SDFH DQG 1DYDO :DUIDUH 6\VWHPV &HQWHU/ 6DQ 'LHJR +66& 6DQ 'LHJR, - LV
D IXOO0VSHFWUXP UHVHDUFK/ GHYHORSPHQW/ WHVW DQG HYDOXDWLRQ +5'7)(,/ HQJLQHHU0
LQJ DQG IOHHW VXSSRUW FHQWHU VHUYLQJ WKH 1DY\/0DULQH &RUSV/ DQG RWKHU 'HSDUW0
PHQW RI 'HIHQVH +'R', DQG QDWLRQDO VSRQVRUV ZLWKLQ LWV PLVVLRQ/ OHDGHUVKLS
DVVLJQPHQWV/ DQG SUHVFULEHG IXQFWLRQV1 66& 6DQ 'LHJR UHSRUWV GLUHFWO\ WR WKH
&RPPDQGHU/ 6SDFH DQG 1DYDO :DUIDUH 6\VWHPV &RPPDQG +63$:$5,1

0LVVLRQ

66& 6DQ 'LHJR·V IRUPDO PLVVLRQ LV ´7R EH WKH 1DY\·V IXOO0VSHFWUXP UHVHDUFK/
GHYHORSPHQW/ WHVW DQG HYDOXDWLRQ/ HQJLQHHULQJ DQG IOHHW VXSSRUW FHQWHU IRU FRP0
PDQG/ FRQWURO DQG FRPPXQLFDWLRQ V\VWHPV DQG RFHDQ VXUYHLOODQFH DQG WKH
LQWHJUDWLRQ RI WKRVH V\VWHPV ZKLFK RYHUDUFK PXOWLSODWIRUPV1µ

/HDGHUVKLS DQG 7HFKQRORJ\ $UHDV

&RQVLVWHQW ZLWK RXUPLVVLRQ/ HLJKW OHDGHUVKLS DUHDV DUH IRUPDOO\ DVVLJQHG WR 66&
6DQ'LHJR17KHVH OHDGHUVKLS DUHDV FOHDUO\ UHSUHVHQW 66&6DQ'LHJR·V FRPPDQG/
FRQWURO/ FRPPXQLFDWLRQ/ FRPSXWHUV/ LQWHOOLJHQFH/ VXUYHLOODQFH/ DQG UHFRQQDLV0
VDQFH +&7,65, FKDUWHU DVZHOO DV OHDGHUVKLS DUHDVRXWVLGH WKDW VFRSH³RFHDQHQJL0
QHHULQJ DQG PDULQH PDPPDOV1 %H\RQG WKHVH/ 66& 6DQ 'LHJR KDV GHPRQVWUDWHG
QDWLRQDO0 DQG LQWHUQDWLRQDO0OHYHO H[SHUWLVH LQ D EURDG UDQJH RI WHFKQRORJ\ DUHDV1

$VVLJQHG /HDGHUVKLS $UHDV

: &RPPDQG/ FRQWURO/ DQG FRPPXQLFDWLRQ +&6, V\VWHPV

: &RPPDQG/ FRQWURO/ DQG FRPPXQLFDWLRQ V\VWHPV FRXQWHUPHDVXUHV

: 2FHDQ VXUYHLOODQFH V\VWHPV

: &RPPDQG/ FRQWURO/ DQG FRPPXQLFDWLRQ PRGHOLQJ DQG DQDO\VLV

: 2FHDQ HQJLQHHULQJ

: 1DYLJDWLRQ V\VWHPV DQG WHFKQLTXHV

: 0DULQH PDPPDOV

: ,QWHJUDWLRQ RI VSDFH FRPPXQLFDWLRQ DQG VXUYHLOODQFH V\VWHPV

7HFKQRORJ\ $UHDV

: 2FHDQ DQG OLWWRUDO VXUYHLOODQFH

: 0LFURHOHFWURQLFV

: &RPPXQLFDWLRQV DQG QHWZRUNLQJ

- 1RWH= 66& 6DQ 'LHJR LV DOVR UHIHUUHG WR DV ´WKH &HQWHUµ WKURXJKRXW WKLV GRFXPHQW1
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: 7RSVLGH GHVLJQ2DQWHQQDV

: &RPPDQG V\VWHPV

: &RPSXWHU WHFKQRORJ\

: 1DYLJDWLRQ DQG DLUFUDIW &6

: ,QWHOOLJHQFH2VXUYHLOODQFH2UHFRQQDLVVDQFH VHQVRUV

: $WPRVSKHULF HIIHFWV DVVHVVPHQW

: 0DULQH PDPPDOV

: (QYLURQPHQWDO TXDOLW\ WHFKQRORJ\2DVVHVVPHQW

9LVLRQ

66&6DQ'LHJR·V YLVLRQ LV= ´7REH WKHQDWLRQ·V SUH0HPLQHQW SURYLGHU RI LQWHJUDWHG
&7,65 VROXWLRQV IRU ZDUULRU LQIRUPDWLRQ GRPLQDQFH1µ 66& 6DQ 'LHJR·V YLVLRQ
JXLGHV WKH &HQWHU·V HIIRUWV LQ GHILQLQJ/ GHYHORSLQJ/ LQWHJUDWLQJ/ LQVWDOOLQJ/ DQG
VXVWDLQLQJ &7,65 V\VWHPV1

3URJUDPV

66& 6DQ 'LHJR FRQGXFWV D EURDG UDQJH RI SURJUDPV WKDW IRFXV RQ LQWHJUDWHG
&7,651 7KH &HQWHU DOVR FRQGXFWV VHYHUDO XQLTXH SURJUDPV RXWVLGH RI RXU SUL0
PDU\ &7,65 IRFXV= (QYLURQPHQWDO 4XDOLW\ 7HFKQRORJ\2$VVHVVPHQW/ 0DULQH
5HVRXUFHV/ 0DULQH 0DPPDOV/ 2FHDQ (QJLQHHULQJ/ DQG 5RERWLFV DQG 3K\VLFDO
6HFXULW\1 ,QQRYDWLYH QHZ UHVHDUFK LV HQFRXUDJHG WKURXJK RXU ,Q0+RXVH /DERUD0
WRU\ ,QGHSHQGHQW 5HVHDUFK 3URJUDP +,/,5,1

2UJDQL]DWLRQ

66& 6DQ 'LHJR·V PDMRU VWDII DQG WHFKQLFDO GHSDUWPHQWV LQFOXGH 6FLHQFH/
7HFKQRORJ\/ DQG (QJLQHHULQJ>1DYLJDWLRQ DQG$SSOLHG 6FLHQFHV>&RPPDQG DQG
&RQWURO> )OHHW (QJLQHHULQJ> ,QWHOOLJHQFH/ 6XUYHLOODQFH/ DQG 5HFRQQDLVVDQFH>
&RPPXQLFDWLRQ DQG ,QIRUPDWLRQ 6\VWHPV> DQG 63$:$5 6\VWHPV $FWLYLW\/
3DFLILF10DMRU RUJDQL]DWLRQDO FKDQJHV LQ 4<<< DUH GHVFULEHG LQ $GPLQLVWUDWLYH
'HYHORSPHQWV1 )LJXUH 4 VKRZV 66& 6DQ 'LHJR·V RUJDQL]DWLRQ DV RI 2FWREHU
4<<<1
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)LJXUH 41 66& 6DQ 'LHJR 2UJDQL]DWLRQ1



&RPPDQG +LVWRU\ 4<<<= :



&RPPDQG +LVWRU\ 4<<<= <

)LQDQFLDO 'HYHORSPHQWV

)XQGLQJ4

7RWDO IXQGLQJ +VHH )LJXUH 5, IRU 66& 6DQ 'LHJR IRU WKH \HDU ZDV RYHU '4 ELOOLRQ1
)XQGLQJ IRU UHVHDUFK/ GHYHORSPHQW/ WHVW/ DQG HYDOXDWLRQ JUHZ LQ &< 4<<<1 63$0
:$5 IXQGLQJ KDV LQFUHDVHG RYHU WKH SDVW VHYHUDO \HDUV +VHH )LJXUH 6,1 )XQGLQJ
IURP WKH 'HIHQVH $GYDQFHG 5HVHDUFK 3URMHFWV $JHQF\ +'$53$, KDV DOVR
LQFUHDVHG DQG SURYLGHV WKH VHFRQG ODUJHVW VRXUFH RI IXQGLQJ1 )XQGV DOVR FRPH
IURP WKH $LU )RUFH/$UP\/0DULQHV/ DQG RWKHU 'HSDUWPHQW RI 'HIHQVH DJHQFLHV1
'LUHFW IXQGLQJ ZDV XS DJDLQ IRU WKH ILIWK \HDU LQ D URZ1

)XQGLQJ E\ 6SRQVRU
)< 4<<< $FWXDOV/ '0LOOLRQ
)XQGLQJ E\ 6SRQVRU

)< 4<<< $FWXDOV/ '0LOOLRQ

63$:$5
'785 +6:(, 1$96($

DQG 3(2V
'98 +8(,
1$9$,5
DQG 3(2V
':9 +9(,'$53$

'564 +4<(,215
'98
+8(,

2WKHU
1DY\

'46; +44(,
860&
'57 +5(,

86$)
':5 +9(,

$OO 2WKHU
'443 +<(,

3343460081'33

)LJXUH 51 )XQGLQJ E\ VSRQVRU/ )< 4<<<1

(QWHUSULVH 5HVRXUFH 3ODQQLQJ +(53,5

(53 LV D1DY\ LQLWLDWLYH OHG E\9LFH$GP1 -RKQ /RFNDUG/&RPPDQGHU/1DYDO$LU
6\VWHPV &RPPDQG/ WR H[DPLQH FRPPHUFLDO VRIWZDUH SURFHVVHV IRU XVH LQ WKH
1DY\1 7KHUH DUH VL[ SLORW SURJUDPV/ DQG WKH &HQWHU ZDV LQYLWHG WR SDUWLFLSDWH DV
WKH :DUIDUH &HQWHU )LQDQFLDO 0DQDJHPHQW 3LORW 3URJUDP1

7KH &HQWHU ZLOO UHHQJLQHHU EXVLQHVV SURFHVVHV WR PDWFK FRPPHUFLDO0RII0WKH0
VKHOI +&276, VRIWZDUH1 66& 6DQ 'LHJR·V EXVLQHVV SURFHVVHV LQFOXGH SURJUDP
PDQDJHPHQW/ ZRUNIORZ/ DQG KXPDQ UHVRXUFHV1

(53 LPSOHPHQWDWLRQ ZDV VFKHGXOHG WR EHJLQ LQ 0DUFK 53331

6XSSO\ DQG &RQWUDFWV

,Q )< 4<<</ WKH 6XSSO\ DQG&RQWUDFWV 'HSDUWPHQW +'53, SODFHG '::7PLOOLRQ RQ
FRQWUDFWV/ '533 PLOOLRQ RQ '$53$ SURMHFWV/ DQG '8:7 PLOOLRQ RQ QRQ0'$53$
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SURJUDPV DQG SURMHFWV17KHVH GROODU YDOXHV UHSUHVHQWHG LQFUHDVHV RI 5518 SHUFHQW
DQG 44 SHUFHQW/ UHVSHFWLYHO\/ RYHU )< 4<<;1 66& 6DQ 'LHJR KDG D 46 SHUFHQW
LQFUHDVH LQ SXUFKDVHV PDGH E\ D 1DY\ SXUFKDVH FDUG1 7KHUH DUH 87/833 LQERXQG
UHFHLSWV/ ZKLFK UHSUHVHQW D :0SHUFHQW GHFUHDVH RYHU )< 4<<;1 $ :80SHUFHQW
LQFUHDVH LQ KD]DUGRXV PDWHULDO LWHPV FURVVLQJ WKH ORDGLQJ GRFNV ZDV QRWHG DV
ZHOO DV D 48180SHUFHQW LQFUHDVH LQ FODVVLILHG PDWHULDO1
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)LJXUH 61 )XQGV RQERDUG/ )< 4<<90053331

7HFKQLFDO %RDUG <<046

2IILFH RI 6HFUHWDU\ RI 'HIHQVH +26', GHFLVLRQV FDOOLQJ IRU VLJQLILFDQW RYHUKHDG
FRVW UHGXFWLRQV E\ )< 38/ D QHJDWLYH EXGJHWZHGJH LQ RXW\HDU FRVWV/ DQG D JURZWK
LQ WKHZRUN\HDU UDWH VLJQDOHG WKH QHHG IRU 66&6DQ'LHJR WR DGRSW D QHZILQDQFLDO
VWUDWHJ\1 7KH &HQWHU IRUPHG 7HFKQLFDO %RDUG <<04 WR ORRN DW DOWHUQDWLYHV1

&RPSRVHG RIPRUH WKDQ ;3 SHRSOH IURP WKH WHFKQLFDO DQG VXSSRUW FRGHV/7HFKQL0
FDO %RDUG <<04 ZDV IRUPHG LQWR HLJKW WHDPV WR FRQVLGHU LVVXHV DQG GHYHORS UHF0
RPPHQGHG DFWLRQV1 7KH WHDPV UHFRPPHQGHG DFWLRQV WR UHGXFH JHQHUDO DQG
DGPLQLVWUDWLYH +*)$, DQG SURGXFWLRQ RYHUKHDG H[SHQVHV17KH\ HYDOXDWHG DOWHU0
QDWLYH RYHUKHDG H[SHQVH UHFRYHU\ VWUDWHJLHV DQG HYDOXDWHG DOWHUQDWLYH RYHUKHDG
JHQHUDWLRQ VWUDWHJLHV1

)LQDQFH 40%7

7KH )LQDQFH 4XDOLW\ 0DQDJHPHQW %RDUG +40%, HQGHDYRUV WR DGGUHVV WRSLFV
EURXJKW WR WKHLU DWWHQWLRQ E\ &HQWHU SHUVRQQHO H[SHULHQFLQJ GLIILFXOW\ ZLWK H[LVW0
LQJ ILQDQFLDO SURFHVVHV1 +LVWRULFDOO\/ FRUSRUDWH ILQDQFH GHILQHG PRVW ILQDQFLDO
PDQDJHPHQW SURFHVVHV DQG SROLFLHV DW 66& 6DQ 'LHJR1 7KH )LQDQFH 40% ZDV
FKDUWHUHG LQ 4<<4 DV D IRUXP WR DOORZ WKH WHFKQLFDO FRGHV WR EULQJ IRUZDUG LVVXHV
SHUWDLQLQJ WR WKH LPSURYHPHQW RI WKH ILQDQFLDO PDQDJHPHQW SURFHVV IURP WKHLU
SHUVSHFWLYH1

7KH)LQDQFH40%·VJRDO LV WR LPSURYH WKH ILQDQFLDO SURFHVV IURPUHFHLSW RI IXQGV
WKURXJK SURMHFW PDQDJHPHQW/ VSRQVRU ELOOLQJ/ DQG SD\PHQW> IRVWHU WKH XQGHU0



&RPPDQG +LVWRU\ 4<<<= 44

VWDQGLQJ/ GHYHORSPHQW DQG LPSURYHPHQW RI ILQDQFLDO PDQDJHPHQW SURFHVVHV>
DQG IRFXV RQ FXVWRPHU +66& 6DQ 'LHJR VSRQVRUV DQG SURMHFW PDQDJHUV, FRQ0
FHUQV1

$IWHU DQ LQLWLDO HYDOXDWLRQ/ EXVLQHVV SURFHVV UHYLHZV DUH FRQGXFWHG DQG UHHQJL0
QHHULQJ WHDPV RU SURFHVV DFWLRQ WHDPV +3$7V, DUH HVWDEOLVKHG WR IXUWKHU HYDOXDWH
WKH SUREOHP DQG SURSRVH VROXWLRQV1 'HGLFDWHG HIIRUWV DUH PDGH WR DVVHPEOH DV
PXFK H[SHUWLVH DQG WHFKQLFDO FRGH SDUWLFLSDWLRQ DV SRVVLEOH WR DGGUHVV DQ\ SURE0
OHP DUHD1 &< 4<<< GHYHORSPHQWV LQFOXGHG WKH IROORZLQJ1

$044 5HHQJLQHHULQJ 3$7

7KH)LQDQFH40%VSRQVRUHG WKH$0445HHQJLQHHULQJ3$7 WKDW UHYLHZHG WKHSUR0
FHVV IRU GHYHORSLQJ WKH $044 %XGJHW1 7KH 3$7 LGHQWLILHG RYHUDOO LPSURYHPHQWV
LQ WKH SURFHVV E\ VWUHDPOLQLQJ DQG LQFOXGLQJPRUH SURGXFWLYH IURQW0HQG SODQQLQJ
ZLWK D EHWWHU SHUVSHFWLYH RIPLVVLRQ FULWLFDO DUHDV17KH\ DOVR UHFRPPHQGHG WUDLQ0
LQJ IRU SHUVRQQHO ZKR SDUWLFLSDWH LQ WKH $044 %XGJHW SUHSDUDWLRQ SURFHVV DQG
FRQGXFWHG DQ DQQXDO VXUYH\ WR PHDVXUH SURFHVV LPSURYHPHQW1

)LQDQFLDO 0DQDJHPHQW 2YHUYLHZ

7KH )LQDQFH 40% VSHDUKHDGHG WKH UHYLYDO RI WKH )LQDQFLDO 0DQDJHPHQW 2YHU0
YLHZ FRXUVH/ FRQGXFWHG LQ$SULO 4<<:/ IRU DGPLQLVWUDWLYH SHUVRQQHO17KH SXUSRVH
ZDV WR HGXFDWH DGPLQLVWUDWLYH SHUVRQQHO DQG VWDQGDUGL]H &HQWHU0ZLGH ILQDQFLDO
SURFHGXUHV1:LWK WKH LPSOHPHQWDWLRQ RI WKH 'HIHQVH ,QGXVWULDO )LQDQFLDO 0DQ0
DJHPHQW 6\VWHP +',)06,/ DFFRXQWLQJ SURFHGXUHV FKDQJHG VR GUDVWLFDOO\ WKDW
FRXUVH UHYLVLRQ LV QHHGHG1 7KH FRXUVH LV WHQWDWLYHO\ WDUJHWHG WR EH RIIHUHG LQ )<
53331

&212-21 3$7V

$OVR ZLWK WKH HPHUJHQFH RI WKH ',)06 DFFRXQWLQJ V\VWHP/ WKH &HQWHU JDLQHG
QHZ IOH[LELOLW\ IRU WKH VWUXFWXUH RI FXVWRPHU RUGHU QXPEHUV+&21V, DQG MRE RUGHU
QXPEHUV +-21V,1 7KH )LQDQFH 40% HVWDEOLVKHG WZR SURFHVV DFWLRQ WHDPV
+3$7V,= 2QH WR HYDOXDWH WKH GLUHFW &212-21 VWUXFWXUH DQG WKH RWKHU WR HYDOXDWH
WKH LQGLUHFW&212-21VWUXFWXUH17KH RXWFRPHRI WKH LQGLUHFW&212-213$7ZDV
WR OHDYH LQGLUHFW +RYHUKHDG, &21V DQG -21V DV WKH\ DUH1 7KH UHFRPPHQGDWLRQ
RI WKH GLUHFW &212-21 3$7 ZDV WR DOORZ IOH[LELOLW\/ DV GHWHUPLQHG E\ HDFK
GHSDUWPHQW/ LQ WKH VWUXFWXUH1

67$56

7KH DSSDUHQW GHOD\ LQ REOLJDWLRQ2H[SHQGLWXUH LQIRUPDWLRQ WR VSRQVRUV LQ WKH
6WDQGDUG $FFRXQWLQJ DQG 5HSRUWLQJ 6\VWHP +67$56, KDV EHHQ DQ DUHD RI FRQ0
FHUQ RQ WKH SDUW RI 66& 6DQ 'LHJR WHFKQLFDO PDQDJHUV IRU VRPH WLPH1 7KH
)LQDQFH 40% FRQGXFWHG VHYHUDO EXVLQHVV SURFHVV UHYLHZV WR GHWHUPLQH WKH
FDXVH RI WKLV GHOD\1 5HVXOWLQJ FKDQJHV ZHUH WR=

: ([WHQG 67$56 DFFHVV WR WHFKQLFDO GHSDUWPHQWV E\ SURYLGLQJ 67$56 TXHU\
WUDLQLQJ DQG FRQQHFWLYLW\1

: ,PSURYH WKH SURFHVV IRU SDVVLQJ REOLJDWLRQ GDWD IURP FRQWUDFWV WR DFFRXQW0
LQJ/ UHVXOWLQJ LQ PRUH WLPHO\ REOLJDWLRQ LQ DFFRXQWLQJ V\VWHP1
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: 0DNH 66& 6DQ'LHJR WKH SD\PHQW RIILFH RQ DOO ´&µ FRQWUDFWV DQG WKHPDMRU0
LW\ RI ´'µ FRQWUDFWV WR LPSURYH WKH WLPHOLQHVV RI FRQWUDFW REOLJDWLRQV DQG
UHGXFH WKH EXUGHQ RI UHFRQFLOLDWLRQ RI YDULDQFHV1

: 'HYHORS WKH 67$562',)06 )LQDQFLDO ,QWHUIDFH +6'),,/ D XVHU0IULHQGO\
DSSOLFDWLRQ FXUUHQWO\ LQ ILQDO GHYHORSPHQW1 6'), ZLOO EH DYDLODEOH WR &HQWHU
SHUVRQQHO LQ WKH QHDU IXWXUH17KLV DSSOLFDWLRQ ZLOO SURYLGH WKH DELOLW\ WR WUDFN
ILQDQFLDO LQIRUPDWLRQ VXFK DV FRPPLWPHQWV/ REOLJDWLRQV/ DQG ELOOLQJV LQ
67$56DQG FRPSDUH LW WR ILQDQFLDO VWDWXV LQ',)06/ZKLFKZLOO DLG LQ LGHQWL0
I\LQJ YDULDQFHV1

':45

)RU WKH SDVW 5 \HDUV/PDMRU DWWHQWLRQ KDV EHHQ JLYHQ WR WKH HPHUJHQFH RI ',)061
7KH )LQDQFH 40% FORVHO\ WUDFNHG WKH WUDQVLWLRQ LQWR ',)06 DQG DVVXUHG WKDW
PDQDJHPHQW DQG WKH ZRUNIRUFH ZHUH DGYLVHG RI WKH LPSDFW DQG KRZ WR SUHSDUH
IRU WKH ´GDUN SHULRG1µ 7KH\ UHTXHVWHG HVWDEOLVKPHQW RI WKH ',)06 'DWD :DUH0
KRXVH 4XHU\ DQG 5HSRUWLQJ +':45, WHDP WR SURYLGH FHQWUDO LQIRUPDWLRQ DQG
KHOS GHVN FDSDELOLW\ IRU WKH ZRUNIRUFH1

7KH':45KHOG LWV ILUVW PHHWLQJ LQ -XO\ 4<<;17KLV JURXS SURYLGHV GLUHFW DFFHVV
IRU WKH WHFKQLFDO FRGHV WR WKH 0DQDJHPHQW ,QIRUPDWLRQ 'DWD :DUHKRXVH
+0,':, DQG TXHU\ DQG UHSRUWLQJ +4)5,PDLQWHQDQFH HIIRUW1 7KH WHDP LV FRP0
SRVHG RI RQH RUPRUHPHPEHUV IURP HDFK WHFKQLFDO GHSDUWPHQW DQG RQHPHPEHU
IURP ERWK WKH '354 DQG ,QIRUPDWLRQ 7HFKQRORJ\ 'LYLVLRQ +'35<,1 ,W KDV EHHQ
UHVSRQVLEOH LQ ODUJH SDUW IRU WKH FOHDQXS RI ':45 GDWD SUREOHPV1 $V D UHVXOW/
0,': DQG ',)06 DUH YHU\ FORVH WR PDWFKLQJ1 7KH WHDP KDV GHYHORSHG RYHU 73
YDOLGDWLRQ %ULR 4XHULHV WKDW KDYH EHHQ LQYDOXDEOH LQ WKLV HIIRUW12YHU 553 LVVXHV
KDYH EHHQ UDLVHG/ UHVXOWLQJ LQ 4;3 VRIWZDUH FKDQJHV LQ0,':DQG 4)5/ LQFOXG0
LQJ RYHU 53 GDWDEDVH FKDQJHV1 &XUUHQWO\/ WKH XVHU WHDP VHUYHV DV SULPDU\ SRLQWV
RI FRQWDFW IRU WKHLU GHSDUWPHQW·V TXHU\ DQG UHSRUWLQJ KHOS1 7KH JURXS PHHWV DW
OHDVWPRQWKO\ WR GLVFXVV/ UHYLHZ DQG SULRULWL]H QHZ':45LVVXHV/ SUREOHPV/ DQG
VRIWZDUH FKDQJH UHTXHVWV1

%DQNFDUG 5HHQJLQHHULQJ

7R DGGUHVV FRQFHUQV H[SUHVVHG E\ ERWK WKH WHFKQLFDO FRGHV DQG FRUSRUDWH EXGJHW
DQG DFFRXQWLQJ/ D %DQNFDUG 5HHQJLQHHULQJ WHDP ZDV FKDUWHUHG WR UHYLHZ DQG
LPSURYH WKH EDQN FDUG SURFHVV1 (DFK GHSDUWPHQW KDV D UHSUHVHQWDWLYH RQ WKLV
WHDP1 7KH %DQNFDUG 5HHQJLQHHULQJ 7HDP DQQRXQFHG D SURFHVV LPSURYHPHQW8

WDUJHWHG DW FRUUHFWLQJ VHYHUDO SUREOHPV1 7KH WHDP IRXQG WKDW WKH EDQNFDUG SXU0
FKDVLQJ SURFHVV LV FRPSOH[ DQG H[WUHPHO\ UHVRXUFH LQWHQVLYH ERWK IURQW DQG
EDFN0HQG1 ,W ZDV GHWHUPLQHG LQ WKH SURFHVV UHYLHZ WKDW H[FHVVLYH SDSHUZRUN DQG
FRS\LQJ RQ WKH SDUW RI WKH FDUGKROGHUV LV UHTXLUHG1 &HQWHU RYHUKHDG FRVWV DUH
LQFUHDVLQJ XQDFFHSWDEO\ GXH WR DQ LQDELOLW\ WR SURSHUO\PDWFKPDQ\ SXUFKDVHV WR
WKH DSSURSULDWH MRE RUGHU QXPEHUV1 7KH UHFRUGLQJ RI EDQNFDUG SXUFKDVH FRVWV LV
QHLWKHU WLPHO\ QRU DFFXUDWH1

7KH QHZ SURFHVV SURYLGHV DQ DXWRPDWHG %XVLQHVV 'DWD ,QSXW +%',, DSSOLFDWLRQ
IRU LQSXWWLQJ/ WUDFNLQJ/ DQG UHFRQFLOLQJSXUFKDVHV17KH LPSURYHGSURFHVV UHGXFHV
ZRUN ORDG DQG HOLPLQDWHV UHGXQGDQW SURFHVVHV UHTXLUHG RQ WKH SDUW RI WKH FDUG0
KROGHUZKLOH LPSURYLQJ WKH WLPHOLQHVV DQG DFFXUDF\ RI FRVWV UHFRUGHG DJDLQVW MRE
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RUGHUV1 ,W HOLPLQDWHV WUDFNLQJ DQG UHFRQFLOLQJ SXUFKDVHV LQ WKH'HIHQVH ,QGXVWULDO
)LQDQFLDO 0DQDJHPHQW 6\VWHP +',)06, DQG 4XHULHV DQG 5HSRUWLQJ1 ,W UHGXFHV
H[FHVVLYH SDSHUZRUN UHTXLUHG IRU SRVW0DXGLW UHYLHZV DQG UHGXFHV WKH SRWHQWLDO
ORVV UHVXOWLQJ IURP XQPDWFKHG SXUFKDVHV1 7KH QHZ SURFHVV DSSOLHV RQO\ WR 66&
6DQ 'LHJR FDUGKROGHUV DQG DSSURYLQJ RIILFLDOV DW WKLV WLPH1

7KH %DQNFDUG 5HHQJLQHHULQJ 7HDP ZDV FKDUWHUHG E\ WKH )LQDQFH 40% WR UHF0
RPPHQG LPSURYHPHQWV WR WKH FXUUHQW EDQNFDUG SXUFKDVLQJ SURFHVV1 7KH WHDP
ZDV FRPSRVHG RI UHSUHVHQWDWLYHV IURP HYHU\ GHSDUWPHQW DV ZHOO DV FDUGKROGHUV/
DSSURYLQJ RIILFLDOV/ ILQDQFH/ DQG DGPLQLVWUDWLYH SHUVRQQHO1

$*HQHUDO2YHUYLHZEULHI DQGD'HWDLOHG3URFHVV2YHUYLHZEULHI RI WKH UHHQJLQH0
HUHG SURFHVV KDYH EHHQ SURYLGHG IRU DOO FDUGKROGHUV/ DSSURYLQJ RIILFLDOV/ DGPLQ0
LVWUDWLYH SHUVRQQHO DQG SURJUDPPDQDJHUV12YHUYLHZVZLOO DOVR EH VFKHGXOHG IRU
HPSOR\HHV ORFDWHG LQ +DZDLL DQG 3KLODGHOSKLD/ 3HQQV\OYDQLD1

/RQJ07HUP )LQDQFLDO 6WUDWHJ\

7KH )LQDQFH 40% LGHQWLILHG WKH QHHG WR GHYHORS D ORQJ0WHUP ILQDQFLDO VWUDWHJ\
IRU WKH &HQWHU/ DQG EURXJKW WKH UHTXLUHPHQW WR WKH DWWHQWLRQ RI WKH ([HFXWLYH
%RDUG1 7HFK %RDUG <<04 +)HEUXDU\ 4<<<, DGGUHVVHG WKHVH LVVXHV DQG UHVXOWHG LQ
VHYHUDO EXVLQHVV FKDQJHV WKDW ZHUH SUHVHQWHG WR WKH SURMHFW PDQDJHUV LQ 0D\1
2QH RI WKH SULRULWLHV LV WR LPSURYH WKH GLVVHPLQDWLRQ RI LQIRUPDWLRQ WR WKH ZRUN0
IRUFH FRQFHUQLQJ ILQDQFLDO LVVXHV RU FKDQJHV WKDW KDYH DQ LPSDFW RQ WKHP1
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,QGXVWU\ 3DUWQHUVKLSV

&5$'$V

66& 6DQ 'LHJR HQWHUHG LQWR HLJKW &RRSHUDWLYH 5HVHDUFK DQG 'HYHORSPHQW
$JUHHPHQWV +&5$'$V, ZLWK LQGXVWU\ LQ )< 4<<<1 7KH HLJKW RUJDQL]DWLRQV DQG
WRSLFV LQFOXGHG=

)8*52 *HRVFLHQFHV/ ,QF1 5HVHDUFK DQG GHYHORS PHWKRGV IRU HQYLURQ0
PHQWDO VXEVXUIDFH JHRSK\VLFDO LQYHVWLJD0
WLRQV

2FHDQHHULQJ ,QWHUQDWLRQDO/
,QF1

5HVHDUFK DQG GHYHORS XOWUDOLJKW/ XQGHUZD0
WHU DXWRQRPRXV VXUYHLOODQFH V\VWHPV

2FHDQ 6HQVRUV/ ,QF1 'HYHORS ORZ0FRVW V\VWHP RI VKDOORZ ZDWHU
VHQVRUV

6DQWD %DUEDUD ,QIUDUHG/ ,QF1 'HYHORS DOJRULWKP PHDVXULQJ PLQLPXP
UHVROYDEOH WHPSHUDWXUH GLIIHUHQFHV RI WKHU0
PDO LPDJHV

6FLHQWLILF (QYLURQPHQWDO
5HVHDUFK )RXQGDWLRQ +6(5),

,QYHVWLJDWH DOWHUQDWH XVHV RI GH0DFWLYDWHG
8161 1DY\ 6RXQG 6XUYHLOODQFH 6\VWHP
+62686, VWDWLRQV

6'// ,QF1 0DQXIDFWXUH DQG LQWHJUDWH 3RODUL]DWLRQ
,QGHSHQGHQW 1DUURZ &KDQQHO +3,1&,
:DYHOHQJWK 'LYLVLRQ 0XOWLSOH[LQJ +:'0,
FRXSOHUV

6XQ 0LFURV\VWHPV 'HPRQVWUDWH IHDVLELOLW\ RI 1HWZRUN0&HQWULF
5H0HQJLQHHULQJ IRU HQWHUSULVH0OHYHO LQIRUPD0
WLRQ WHFKQRORJ\ +,7,

8QGHU6HD 6HQVRU 6\VWHPV/
,QF1

5HVHDUFK DQG GHYHORS DXWRQRPRXV RII0
ERDUG VXUYHLOODQFH VHQVRU V\VWHPV

'' 54 +/RFNKHHG,

66& 6DQ'LHJR HQWHUHG D QHZ UHODWLRQVKLS DQG FRRSHUDWLYH FXOWXUH ZLWK LQGXVWU\
WR WUDQVLWLRQ WHFKQRORJ\ WR WKH IOHHW1/RFNKHHG0DUWLQ/ WKH V\VWHPV LQWHJUDWRU IRU
RQH RI WKH LQGXVWU\ WHDPV UHFHQWO\ SODFHG XQGHU FRQWUDFW E\ 1DYDO 6HD 6\VWHPV
&RPPDQG WR EXLOG WKH1DY\·V '' 54 QH[W0JHQHUDWLRQ GHVWUR\HU/ FRQWUDFWHGZLWK
66& 6DQ 'LHJR WR SDUWLFLSDWH LQ WKLV HIIRUW1 8QGHU D QHZO\ GHYHORSHG 6DOH RI
$UWLFOHV RU 6HUYLFHV $JUHHPHQW QHJRWLDWHG ZLWK /RFNKHHG 0DUWLQ/ 66& 6DQ
'LHJR LV QRZ UHFHLYLQJ '' 54 WDVNLQJ DQG IXQGLQJ IURP LQGXVWU\1
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0DMRU 2UJDQL]DWLRQDO &KDQJHV

66& 6DQ 'LHJR &KDQJH RI &RPPDQG9

&DSW1 (UQHVW /1 9DOGHV/ 861/ DVVXPHG FRPPDQG RI 66& 6DQ 'LHJR IURP &DSW1
+DUROG $1:LOOLDPV/ 861/ DW WKH UHWLUHPHQW2FKDQJH RI FRPPDQG FHUHPRQ\ RQ
49 -XQH 4<<<1

&DSW1:LOOLDPV ZDV &RPPDQGLQJ 2IILFHU RI 6SDFH DQG 1DYDO :DUIDUH 6\VWHPV
&HQWHU/6DQ'LHJR EHJLQQLQJ LQ -XQH 4<<91&DSW1:LOOLDPV UHWLUHG IURP WKH1DY\
ZLWK 63 \HDUV RI DFWLYH GXW\1

&DSW19DOGHV UHSRUWHG DV &RPPDQGLQJ 2IILFHU RI 6SDFH DQG 1DYDO :DUIDUH 6\V0
WHPV &HQWHU/ 6DQ 'LHJR1 &DSW1 9DOGHV/ DQ HQJLQHHULQJ GXW\ RIILFHU DQG DFTXLVL0
WLRQ SURIHVVLRQDO/ UHSRUWHG IURP KLV SUHYLRXV DVVLJQPHQW DV 'HSXW\ &RPPDQGHU
IRU (QJLQHHULQJ +FKLHI HQJLQHHU, DW WKH 3RUW +XHQHPH'LYLVLRQ RI WKH 1DYDO 6XU0
IDFH :DUIDUH &HQWHU/ 3RUW +XHQHPH/ &DOLIRUQLD1

63$:$5 6\VWHPV $FWLYLW\ +'<3, &KDQJH RI
/HDGHUVKLS:

63$:$56\VWHPV $FWLYLW\ 3DFLILF +66$3$&, +'<3, KHOG LWV &KDQJH RI &KDUJH
RQ 7 )HEUXDU\ 4<<<1 &PGU1 6KHUPDQ 0HWFDOI ZDV UHOLHYHG DV RIILFHU0LQ0 FKDUJH
E\ LQFRPLQJ &PGU1 -RKQ 'DYLGVRQ1

&PGU10HWFDOI UHFHLYHG D QHZ DVVLJQPHQW ZLWK1DYDO 6HD 6\VWHPV&RPPDQG DV
JURXS GLUHFWRU IRU WKH ,QWHJUDWHG ,QIRUPDWLRQ 6\VWHPV (QJLQHHULQJ *URXS
+1$96($ 36-,1

&PGU1 -RKQ 'DYLGVRQ UHSRUWHG WR 66$ 3$& IURP D SUHYLRXV DVVLJQPHQW DV WKH
$UOHLJK %XUNH FODVV JXLGHG PLVVLOH GHVWUR\HU +''* 84, QHZ FRQVWUXFWLRQ SODW0
IRUPPDQDJHU LQ WKH2IILFH RI WKH &KLHI (QJLQHHU/63$:$51+HZDV UHVSRQVLEOH
IRU WKH DFTXLVLWLRQ/ LQWHJUDWLRQ/ DQG LQVWDOODWLRQ RI DOO 63$:$5 VSRQVRUHG V\V0
WHPV RQ ''* 84 FODVV GHVWUR\HUV1

*OHQQ <HH EHFDPH WKH QHZ WHFKQLFDO GLUHFWRU RI '<31 %HJLQQLQJ LQ 4<;:/ <HH
VHUYHG DV WKH KHDG RI &7, 6KLSERDUG (QJLQHHULQJ'LYLVLRQ/ZKLFK SURYLGHV HQJL0
QHHULQJ DQG LQVWDOODWLRQ VXSSRUW WR WKH 3DFLILF IOHHW1<HHKDV DOVR EHHQ UHVSRQVLEOH
IRUPDQDJLQJ SHUVRQQHO WR SURYLGH VXSSRUW IRU HQJLQHHULQJ/ SODQQLQJ/ DQG LQVWDO0
ODWLRQ RI VKLSERDUG &7, V\VWHPV1

2WKHU 2UJDQL]DWLRQDO &KDQJHV

1&7& 0HUJHU;

,Q 6HSWHPEHU 4<<;/ &2063$:$56<6&20 DSSURYHG WKH UHFRPPHQGDWLRQV
RI WKH 63$:$5 DQG 1&7&%XVLQHVV 6WUDWHJ\ 6WXG\ *URXS VHWWLQJ IRUWK RUJDQL0
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]DWLRQDO/ EXVLQHVV/ DQG ILQDQFLDO VWUDWHJLHV IRU WKHPHUJHU RI WKH 6SDFH DQG1DYDO
:DUIDUH 6\VWHPV&RPPDQG DQG WKH 1DYDO &RPSXWHUV DQG 7HOHFRPPXQLFDWLRQV
&RPPDQG +1&7&,1$OO 1DY\:RUNLQJ &DSLWDO )XQG +1:&), IXQGHG DFWLYLWLHV/
SURJUDPV/ IXQFWLRQV/ SHUVRQQHO DQG PDWHULDO DVVHWV LQ 1RUIRON/ :DVKLQJWRQ/
-DFNVRQYLOOH/ DQG 3HQVDFROD ZHUH VFKHGXOHG WR WUDQVIHU LQWR 63$:$5 6\VWHPV
&HQWHU &KDUOHVWRQ>1DYDO &RPSXWHU DQG 7HOHFRPPXQLFDWLRQV $UHD 0DVWHU 6WD0
WLRQ 3DFLILF +1&7$063$&, 3HDUO +DUERU/ DQG 1DYDO &RPSXWHU DQG 7HOHFRP0
PXQLFDWLRQV +1&76, 6DQ 'LHJR ZHUH VFKHGXOHG WR WUDQVIHU LQWR 63$:$5 6\V0
WHPV &HQWHU/ 6DQ 'LHJR1

1&766DQ'LHJR DQG1&7$063$&FKDQJHV DIIHFWLQJ 66&6DQ'LHJR LQFOXGHG
WZRRUJDQL]DWLRQDOPRYHV13HDUO+DUERU GLYLVLRQVZHUHPRYHG DV LQWDFW XQLWV LQWR
66& 6DQ 'LHJR·V H[LVWLQJ RUJDQL]DWLRQ +,Q7HFK 6DQ 'LHJR 6XSSRUW 'LYLVLRQ
+';9, DQG ,QIRUPDWLRQ 7HFKQRORJ\ 6HFWRU +'<49,,1 2UJDQL]DWLRQDO FKDQJHV WR
WKH &RPPXQLFDWLRQ DQG ,QIRUPDWLRQ 6\VWHPV'HSDUWPHQW +';3,ZHUH DSSURYHG
5<6HSWHPEHU4<<<12UJDQL]DWLRQDO FKDQJHV WR WKH6SDFH DQG1DYDO:DUIDUH6\V0
WHPV $FWLYLW\ 3DFLILF/ 3HDUO +DUERU/ +DZDLL +'<3,/ ZHUH DSSURYHG 48 2FWREHU
4<<<1
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3HUVRQQHO

3HUVRQQHO 2QERDUG

7RWDO SHUVRQQHO RQERDUG DV RI 63 6HSWHPEHU 4<<< ZDV 69;8 +VHH )LJXUH 7,1

(QOLVWHG
65

2IILFHUV
7:

8QJUDGHG
77

$GPLQ
736

&OHULFDO
85;

7HFK
6SHFLDOLVWV

69:
7HFKQLFLDQV

744

6FLHQWLVWV DQG
(QJLQHHUV

4;86

3343460071'33

)LJXUH 71 3HUVRQQHO RQERDUG/ 6HSWHPEHU 4<<<1

&$ 6WXG\<

66&6DQ'LHJRZDV LQFOXGHG LQ D1DY\0ZLGH UHYLHZ RI MRE IXQFWLRQV WR FRPSDUH
SHUIRUPDQFH FRVWV E\ JRYHUQPHQW HPSOR\HHV ZLWK SURMHFWHG SHUIRUPDQFH FRVWV
E\ FRQWUDFWRUV17KH&RPPHUFLDO $FWLYLWLHV +&$, VWXG\ LV HVWDEOLVKHG E\20%5<
&LUFXODU $00:9 DQG 231$9,167 7;931:&1 2YHU ;3/333 SRVLWLRQV DUH XQGHU
VWXG\ ZLWKLQ WKH 1DY\ DV SRWHQWLDO FRPPHUFLDO DFWLYLWLHV1 7KH 1DY\·V SUHPLVH LV
WKDW FRPSHWLWLRQ HQKDQFHV TXDOLW\/ HFRQRP\/ DQG SURGXFWLYLW\1 $OO SRVLWLRQV DW
66& 6DQ 'LHJR DUH FRGHG WR GHWHUPLQH ZKHWKHU WKH\ DUH LQKHUHQWO\ JRYHUQPHQW
SRVLWLRQV1 &$ VWXGLHV DUH RQJRLQJ UHYLHZV RI FLYLO VHUYLFH MRE IXQFWLRQV WKDW DUH
QRW LQKHUHQWO\JRYHUQPHQW SRVLWLRQV DQGPLJKW EHSHUIRUPHGE\D FRQWUDFWRU17KH
FRVW FRPSDULVRQ VWXG\ ZLOO GHWHUPLQH LI LW LV PRUH FRVW HIIHFWLYH WR UHWDLQ WKHVH
IXQFWLRQV LQ0KRXVH RU FRQWUDFW WKHP RXW1

$ UHYLHZ RI WKH UHWDLO VXSSO\/ UHFHLYLQJ/ ZDUHKRXVLQJ/ DQG WUDQVSRUWDWLRQ IXQF0
WLRQV ZDV GLUHFWHG E\ &120HVVDJH 484837= -$1 <;1 7KLV VWXG\ LQYROYHG WKH
3K\VLFDO 'LVWULEXWLRQ 'LYLVLRQ +'57,1 ,W EHJDQ LQ -DQXDU\ 4<<</ VFKHGXOHG WR
FRQFOXGH LQ$SULO 53331 ,Q0D\ 4<<</66&6DQ'LHJRZDV GLUHFWHG E\&12PHV0
VDJH43 WR VWXG\ QLQH DGGLWLRQDO IXQFWLRQV/ WR EH FRPELQHG LQWR VL[ VWXGLHV= IRXU
PXOWLIXQFWLRQDO VWXGLHV VFKHGXOHG IRU FRPSOHWLRQ ZLWKLQ 69 PRQWKV DQG WZR
DEEUHYLDWHG FRVW FRPSDULVRQV WR EH FRPSOHWHG ZLWKLQ 9PRQWKV1 7KH PXOWLIXQF0
WLRQ VWXGLHV DUH WKH 7HFKQLFDO ,QIRUPDWLRQ 'LYLVLRQ/ LQFOXGLQJ WKH 3UHVHQWDWLRQV/
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0XOWLPHGLD/ DQG 3KRWRJUDSK\ %UDQFK> WKH 3XEOLFDWLRQV %UDQFK> WKH /LEUDU\
%UDQFK> WKH 0DLO &HQWHU> 7UDYHO 6HUYLFHV> &RQWUDFWLQJ 6XSSRUW> DQG )LQDQFLDO
6XSSRUW1 $EEUHYLDWHG FRVW FRPSDULVRQV ZLOO EH PDGH RI 0HVVDJH &HQWHU DQG
SKRWRJUDSK\ IXQFWLRQV1

&RPPXQLW\ ,QYROYHPHQW

([DPSOHV RI 66& 6DQ 'LHJR·V FRPPXQLW\ LQYROYHPHQW LQ 4<<< LQFOXGHG VWURQJ
SDUWLFLSDWLRQ LQ WKH 4<<< &RPELQHG )HGHUDO &DPSDLJQ +VHH EHORZ, DQG VHUYLFH
WR WKH FRPPXQLW\/ LQFOXGLQJ UHKDELOLWDWLQJ D KRPH DV SDUW RI WKH *UHDWHU 6DQ
'LHJR &KULVWPDV LQ $SULO 3URJUDP44 DQG YROXQWDU\ ZRUN ZLWK &DEULOOR 1DWLRQDO
0RQXPHQW145

4<<< &RPELQHG )HGHUDO &DPSDLJQ46

7KH 4<<< &RPELQHG )HGHUDO &DPSDLJQ RIILFLDOO\ HQGHG RQ 48 'HFHPEHU 4<<<1
7KH ILQDO WDOO\ FRPSXWHG RYHU WKH KROLGD\V LQGLFDWHV D UHFRUG FRQWULEXWLRQ WR
FKDULWDEOH DJHQFLHVE\ WKH&HQWHU166&6DQ'LHJR UHFRUGHGFRQWULEXWLRQV WRWDOLQJ
'5;8/:83133 IRU WKH 4<<< FDPSDLJQ/ D UHFRUG DPRXQW IRU WKH &HQWHU1 7KLV WRWDO
LV DQ 44 SHUFHQW LQFUHDVH RYHU 4<<; DQG UHVXOWHG IURP 4449 &HQWHU HPSOR\HHV
HDFK FRQWULEXWLQJ DQ DYHUDJH '589133 WR WKH FKDULWLHV RI WKHLU FKRLFH1 7KH &HQWHU
SOHGJHG WKH PRVW DPRQJ DOO 443 DFWLYLWLHV LQ WKH 6KRUH *URXS/ DQG ZDV VHFRQG
DPRQJ DOO 97: DFWLYLWLHV HOLJLEOH WR SDUWLFLSDWH LQ WKH FRXQW\1

6WXGHQW 3URJUDPV

([DPSOHV RI 66& 6DQ 'LHJR VWXGHQW RXWUHDFK LQ 4<<< LQFOXGHG WKH (QJLQHHULQJ
DQG6FLHQFH5HVLGHQWLDO 3URJUDP +(653, +VHHEHORZ,/SDUWLFLSDWLRQ LQ WKH),567
/HJR /HDJXH &DOLIRUQLD 4<<</47 KRVWLQJ 6FLHQFH DQG +XPDQLWLHV 6\PSRVLXP48

VWXGHQWV/ DQG SUHVHQWDWLRQV WR VWXGHQWV149

(QJLQHHULQJ DQG 6FLHQFH 5HVLGHQWLDO 3URJUDP +(653,4:

7KH (QJLQHHULQJ DQG 6FLHQFH 5HVLGHQWLDO 3URJUDP +(653, LV VSRQVRUHG E\ WKH
'HSDUWPHQW RI 1DY\ LQ SDUWQHUVKLS ZLWK 66& 6DQ 'LHJR DQG 6DQ 'LHJR 6WDWH
8QLYHUVLW\ +6'68,1 7KLV LQWHQVLYH 90ZHHN UHVHDUFK0EDVHG SURJUDP LQFOXGHV
DFDGHPLF FRXUVH ZRUN DQG ZRUN H[SHULHQFH DW WKH &HQWHU1 7KH (653 LV RQH
PHDQV IRU LQFUHDVLQJ DQG GLYHUVLI\LQJ WKH SRRO RI IXWXUH VFLHQWLVWV DQG HQJLQHHUV1

7ZHQW\ KLJKO\ WDOHQWHG VWXGHQWV IURPYDULRXVKLJK VFKRROV WKURXJKRXW 6DQ'LHJR
ZHUH VHOHFWHG IRU WKH SURJUDP EDVHG RQ WKHLU DFDGHPLF LQWHUHVW/ JUDGH SRLQW DYHU0
DJH/ D5830ZRUG HVVD\/ DQG UHFRPPHQGDWLRQV IURP WZRRI WKHLU WHDFKHUV17KH VWX0
GHQWV VWD\ LQ UHVLGHQFH KDOOV GXULQJ WKHLU ZHHN DW 6'681 7KH\ DWWHQG D PRUQLQJ
&.. SURJUDPPLQJ OHFWXUH IRU ZKLFK WKH\ UHFHLYH 6 XQLWV RI FROOHJH FUHGLW1 ,Q WKH
DIWHUQRRQ/ WKH VWXGHQWV DUH SDLUHG ZLWK 66& 6DQ 'LHJR VFLHQWLVWV DQG HQJLQHHUV
ZKR VHUYH DVPHQWRUV DQG SURYLGH KDQGV0RQ ODERUDWRU\ H[SHULHQFH1 (DFKPHQWRU
LV DVVLJQHG DW OHDVW WZR VWXGHQWV WR KHOS FRQFHSWXDOL]H/ GHVLJQ/ DQG FRPSOHWH D
SURSRVHG SURMHFW1 7KH SURJUDP UDQ IURP 8 -XO\ WKURXJK 45 $XJXVW1 $W WKH HQG
RI WKH 90ZHHN SHULRG/ WKH VWXGHQWV SUHVHQWHG WKHLU FRPSOHWHG SURMHFWV DW DQ DZDUG
FHUHPRQ\1
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'HSXW\ ([HFXWLYH 'LUHFWRU/ 6FLHQFH/ 7HFKQRORJ\
DQG (QJLQHHULQJ +'43,

,2&2)4;

7KH ,QIRUPDWLRQ 2SHUDWLRQV &HQWHU RI WKH )XWXUH +,2&2), DFKLHYHG LQLWLDO
RSHUDWLRQDO FDSDELOLW\ RQ 4< -DQXDU\ 4<<<1

7KH IDFLOLW\ LV ORFDWHG LQ /DE 593 RI %XLOGLQJ 933 LQ WKH 6HDVLGH SRUWLRQ RI WKH
3RLQW /RPD FDPSXV1 /DE 593 LV SDUW RI D VHQVLWLYH FRPSDUWPHQWHG LQIRUPDWLRQ
IDFLOLW\1

7KH ,2&2)EHJDQ DV DQ LGHD WR GHYHORS DQ DUHDZLWKLQ 66&6DQ'LHJR WKDW FRXOG
KHOS FRRUGLQDWH ZRUN LQ WKH UDSLGO\ GHYHORSLQJ ILHOG RI LQIRUPDWLRQ RSHUDWLRQV1
:KLOH SURYLGLQJ D FRPPRQJURXQG IRU LQWHJUDWLQJ V\VWHPV GHYHORSHGE\ WKH YDU0
LRXV WHFKQLFDO FRGHV DW 66& 6DQ 'LHJR/ LW ZLOO DOVR IDFLOLWDWH ORRNLQJ LQWR WKH
IXWXUH WR KHOS JXLGH DQG VKDSH WKH DELOLW\ RI WKHQDWLRQ WRPHHW WKHYHU\ UHDO WKUHDWV
DQG FKDOOHQJHV RI WKH LQIRUPDWLRQ DJH1 9LVLWRUV WR WKH ,2&2) WR GDWH UHSUHVHQW
D YDULHW\ RI 'HSDUWPHQW RI 'HIHQVH +'R', DJHQFLHV LQYROYHG LQ LQIRUPDWLRQ
RSHUDWLRQV1 7KHUH LV VLJQLILFDQW LQWHUHVW LQ XVLQJ WKLV QHZ IDFLOLW\ LQ D QXPEHU RI
UROHV WR VXSSRUW GHYHORSPHQW RI FULWLFDO LQIRUPDWLRQ RSHUDWLRQV WHFKQRORJLHV DQG
SURFHVVHV1

7KH LQLWLDO ,2&2) NLFNRII PHHWLQJ ZDV LQ HDUO\ $SULO 4<<;1&RQVWUXFWLRQ LQ /DE
593 IROORZHG EHJLQQLQJ LQ ODWH VXPPHU11RW RQO\ GRHV WKH ,2&2) UHSUHVHQW VXS0
SRUW IURP DFURVV WKH 66&6DQ'LHJR WHFKQLFDO FRGHV/ EXW DOVR D KLJKO\ SURGXFWLYH
WHDPLQJ ZLWK LQGXVWU\1 6SHFLDOLVWV LQ ,QIRUPDWLRQ 2SHUDWLRQV IURP %RR]00$OOHQ
) +DPLOWRQ ,QF1 KDYH ZRUNHG ZLWK JRYHUQPHQW FLYLOLDQ DQG PLOLWDU\ SHUVRQQHO
WR FUHDWH WKH IDFLOLW\1

,2&2) 7HFKQLFDO +LJKOLJKW= %UD]HQ 7VXQDPL <<0044<

,2&2) SHUVRQQHO GHVLJQHG DQG H[HFXWHG VXFFHVVIXO ZDU JDPH/%UD]HQ 7VXQDPL
<<00417KH&RPPDQGHU LQ&KLHI/81613DFLILF &RPPDQG +86&,1&3$&-5, FRP0
PLVVLRQHG 66&6DQ'LHJR WR GHVLJQ DQG SUHVHQW WKLVZDU JDPH IRFXVHG RQ LQWHOOL0
JHQFH VXSSRUW WR LQIRUPDWLRQ RSHUDWLRQV +,2,17KH ,2&2) WHDP RI JRYHUQPHQW
DQG FRQWUDFWRU SHUVRQQHO GHYHORSHG DQG IDFLOLWDWHG WKLV ZDU JDPH LQ +DZDLL IRU
PHPEHUV RI WKH -RLQW ,QWHOOLJHQFH &HQWHU 3DFLILF +-,&3$&, ;00440DUFK 4<<<1

7KH WZR JRDOV RI WKH JDPH ZHUH WR H[HUFLVH WKH -,&3$& DQDO\WLFDO UHVSRQVH LQ
DQ ,2 LQWHQVLYH HQYLURQPHQW DQG WR KRQH -,&3$& VNLOOV WR SURYLGH LQWHOOLJHQFH
VXSSRUW WR LQIRUPDWLRQ RSHUDWLRQV1 7KH JDPH·V REMHFWLYHV LQFOXGHG UHILQLQJ WKH0
DWHU LQWHOOLJHQFH VXSSRUW LQ DQ ,2 HQYLURQPHQW/ H[HUFLVLQJ H[LVWLQJ ,2 SROLFLHV
DQG SURFHGXUHV/ DQG HYDOXDWLQJ UHODWLRQVKLSV ZLWK RWKHU RUJDQL]DWLRQV IURP WKH
,2 SHUVSHFWLYH1

7KH JDPH EHJDQ ZLWK D KDOI0GD\ WUDLQLQJ VHVVLRQ IRU ZDWFKVWDQGHUV DQG MRLQW
H[HUFLVH FRQWURO JURXS +-(&*, SHUVRQQHO1 7KHQ/ RYHU D 60GD\ SHULRG/ -,&3$&
DQDO\VWV ZHUH WUHDWHG WR D ´FUDZO/ ZDON/ UXQµ DSSURDFK WR WKH LQGLFDWLRQV DQG
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ZDUQLQJ SURFHVV DV LW UHODWHV WR ,21 (DFK RI WKH ILYH JDPH VHJPHQWV HQGHG ZLWK
D VHVVLRQ WKDW FDSWXUHG YDOXDEOH OHVVRQV OHDUQHG1$GGLWLRQDOO\/ WKH 86&,1&3$&
-5 UHFHLYHGDEULHILQJE\ WKH WZRZDWFK WHDPVDW WKH HQGRI HDFKGD\ DGGLQJ VLJQLI0
LFDQWO\ WR WKH LQWHQVLW\ DQG UHDOLVP RI WKH JDPH1

7KH -,&3$& DQDO\VWV XVHG WKHLU H[LVWLQJ ZRUNVWDWLRQV DQG VHUYHUV GXULQJ WKH
JDPH/ ZKLFK ZDV FRQGXFWHG RQ WKH -,&3$& RSHUDWLRQV ZDWFK IORRU1 7KH JDPH
GHVLJQZDV VXFK WKDW DQDO\VWV FRXOGQRW GLIIHUHQWLDWH WKH 633JDPHPHVVDJHV IURP
WKH 8333 UHDO ZRUOG PHVVDJHV WKH\ UHFHLYHG GXULQJ WKH JDPH SOD\1 ,Q D IHZ
LQVWDQFHV UHDOLVP ZDV HYLGHQW ZKHQ HYHQWV GHSLFWHG LQ WKH JDPH0LQMHFWHG PHV0
VDJHV/ ZULWWHQ ZHHNV EHIRUH/ DFWXDOO\ RFFXUUHG GXULQJ WKH JDPH1

%UD]HQ 7VXQDPL <<004ZDV XQLTXH/PXFKPRUH DNLQ WR D IOLJKW VLPXODWRU IRU LQWHO0
OLJHQFH DQDO\VWV WKDQ D WUDGLWLRQDO ZDU JDPH1 -,&3$& DQDO\VWV SUDLVHG WKH JDPH
EHFDXVH LW KHOSHG ´RSHQ WKHLU H\HVµ DQG SURYLGHG WKHPZLWK D FOHDUHU XQGHUVWDQG0
LQJ RI ,21 $W WKH FRQFOXVLRQ/ WKH ,2&2) WHDP DOVR SURYLGHG DQ ´HPHUJLQJ
UHVXOWVµ EULHILQJ WR5HDU$GP1 +VHO1,5LFN 3RUWHUILHOG/ WKH86&,1&3$& -5 GHVLJ0
QDWH/ DQG WR &RO10LNH (QQLV/ -,&3$& FRPPDQGHU1

$OO ZDU JDPH JRDOV DQG REMHFWLYHV ZHUH PHW DQG QXPHURXV OHVVRQV OHDUQHGZHUH
LQFOXGHG LQ DQ DIWHU0DFWLRQ UHSRUW1 $GGLWLRQDOO\/ 86&,1&3$& LVVXHG D IRUPDO
PHVVDJH WR WKH MRLQW 'R' DQG QRQ0'R' ,2 FRPPXQLW\ SUDLVLQJ WKH UHVXOWV RI WKH
JDPH DQG DFNQRZOHGJLQJ WKH YDOXDEOH FRQWULEXWLRQV RI WKH ,2&2) WHDP1

,Q0+RXVH /DERUDWRU\ ,QGHSHQGHQW 5HVHDUFK +,/,5,53

1HZ DQG LQQRYDWLYH LGHDV SURSRVHG E\ WKH VFLHQWLVWV DQG HQJLQHHUV RI 66& 6DQ
'LHJR DUH VXSSRUWHG DQG HQFRXUDJHG WKURXJK WKH ,Q0KRXVH /DERUDWRU\ ,QGHSHQ0
GHQW 5HVHDUFK +,/,5, SURJUDP/ ZKLFK LV DGPLQLVWHUHG E\ WKH 2IILFH RI 1DYDO
5HVHDUFK +215,17KH ,/,5 SURJUDP LV LPSOHPHQWHG DW 66&6DQ'LHJR XQGHU WKH
DXWKRULW\ RI WKH 'HSXW\ ([HFXWLYH 'LUHFWRU IRU 6FLHQFH/ 7HFKQRORJ\ DQG (QJL0
QHHULQJ DQG LV PDQDJHG E\ WKH 6FLHQFH DQG 7HFKQRORJ\ 2IILFH1 7KLV SURJUDP
VXSSRUWV EDVLF VFLHQWLILF UHVHDUFK LQ VHYHUDO DUHDV RI LQWHUHVW WR WKH 1DY\/ LQFOXG0
LQJ FRPPDQG DQG FRQWURO/ FRPPXQLFDWLRQV/ VXUYHLOODQFH/ DQG QDYLJDWLRQ1

7KH VHOHFWLRQ SURFHVV EHJDQ ZLWK WKH 580DUFK 4<<; FDOO IRU SURSRVDOV LQ IRXU
,/,5 7KUXVW $UHDV1 7KHVH DUHDV DUH &RPPDQG DQG &RQWURO +&5,> &RPPXQLFD0
WLRQV +&200,> ,QWHOOLJHQFH/6XUYHLOODQFH DQG5HFRQQDLVVDQFH +,65,> DQG2WKHU
5HVHDUFK1 6FLHQWLVWV DQG HQJLQHHUV UHVSRQGHG ZLWK :< ZULWWHQ SURSRVDOV/ ZKLFK
ZHUH VFUHHQHG IRU VFLHQWLILFPHULW DQG1DY\ UHOHYDQFH DQG WKHQHYDOXDWHG E\SDQ0
HOV RI H[SHUWV154%DVHGRQ HYDOXDWLRQVE\ WKHSDQHOV DQGDQ DGPLQLVWUDWLYH UHYLHZ/
5< SURMHFWV ZHUH VHOHFWHG1

215 DOORFDWHG '5/877/9;; WR 66& 6DQ 'LHJR IRU )< 4<<<1 ,Q 'HFHPEHU 4<<;/
215 SODFHG D KROG RQ '40 SHQGLQJ SRVVLEOH UHDOORFDWLRQ RI IXQGV WR SURMHFWV
UHODWLQJ WR VWRFKDVWLF UHVRQDQFH1 7KH IXQGLQJ KROG ZDV HYHQWXDOO\ UHGXFHG WR
'833./ DQG ILQDO UHVROXWLRQ RI )< 4<<< IXQGLQJ RFFXUUHG LQ $XJXVW 4<<<1 7KH
ILQDO DOORFDWLRQV LQFOXGHG '533. UHGLUHFWHG WR VWRFKDVWLF UHVRQDQFH SURMHFWV/
'633. FDUULHG RYHU IURP )< 4<<< WR WKH )< 5333 ,/,5 SURJUDP/ DQG RWKHU )<
4<<< SURMHFWV IXQGHG DW DSSUR[LPDWHO\ ;7( RI WKHLU RULJLQDO UHFRPPHQGHG
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DPRXQWV1 7KXV/ WKH DPRXQW LQYHVWHG LQ ,/,5 SURMHFWV GXULQJ )< 4<<< ZDV
DSSUR[LPDWHO\ '5/573.1 )XQGLQJ GHOD\V DQG UHGXFWLRQV FDXVHG VLJQLILFDQW
DGYHUVH LPSDFWV RQ DOPRVW DOO )< 4<<< SURMHFWV1

3URJUDP &KDQJHV IRU )< 5333 DQG )< 5334

7KH ,/,5 SURJUDP DW 66& 6DQ 'LHJR LV EHLQJ UHVWUXFWXUHG WR LQFUHDVH WKH LPSDFW
RI OLPLWHG ,/,5 UHVRXUFHV17KLV UHVWUXFWXULQJZLOO EH DFFRPSOLVKHG E\ LQFUHDVLQJ
WKH VL]H RI VHOHFWHG SURMHFWV WR EHWWHU IRFXV ,/,5 RQ DUHDV LGHQWLILHG LQ RXU FRUSR0
UDWH WHFKQLFDO YLVLRQ DVPRVW FULWLFDO WR WKH 66&6DQ'LHJRPLVVLRQ1%HWZHHQ WZR
DQG VL[ ODUJH WHDPSURMHFWVZLOO EH VHOHFWHG1(DFKZLOO EH IXQGHG DW DSSUR[LPDWHO\
'633. SHU \HDU RU PRUH DQG ZLOO JHQHUDOO\ ODVW IRU 5 WR 6 \HDUV1 7KH UHVW RI WKH
SURJUDP ZLOO FRPSULVH VPDOOHU SURMHFWV/ HDFK IXQGHG LQ WKH UDQJH '433. WR
'483. SHU \HDU1 7KH LQWHQW LV WR IXQG WKH PRVW PLVVLRQ0FULWLFDO SURMHFWV DW KLJK
OHYHOV WR HQDEOH H[FHSWLRQDO LPSDFWV DQG WR IXQG DOO SURMHFWV DW DGHTXDWH OHYHOV
WR JHQHUDWH XVHIXO UHVXOWV1%HFDXVH RI WKHVH FKDQJHV/ D VPDOOHU QXPEHU RI SURMHFWV
RYHUDOO ZLOO EH IXQGHG LQ )< 5334 WKDQ LQ SUHYLRXV \HDUV1 )RU H[DPSOH/ LI WKH )<
5334 ,/,5 SURJUDP UHFHLYHV DSSUR[LPDWHO\ '51:0/ LW PD\ FRPSULVH IRXU SUR0
MHFWV ZLWK DQ DYHUDJH IXQGLQJ RI '633./ DQG 45 VPDOOHU SURMHFWV ZLWK DQ DYHUDJH
IXQGLQJ RI '458.1

7ZR ODUJH WHDP SURMHFWV ZHUH LQLWLDWHG LQ )< 5333/.QRZOHGJH0LQLQJ IRU &RP0
PDQG DQG &RQWURO 6\VWHPV DQG 5REXVW :DYHIRUP 'HVLJQ IRU 7DFWLFDO &RPPX0
QLFDWLRQ &KDQQHOV1 7KHVH SURMHFWV DUH H[SHFWHG WR FRQWLQXH IRU 5 WR 6 \HDUV/ DQG
DGGLWLRQDO WHDP SURMHFWV ZLOO EH VHOHFWHG LQ )< 5334 DQG VXEVHTXHQW \HDUV1
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1DYLJDWLRQ DQG $SSOLHG 6FLHQFHV 'HSDUWPHQW
+'63,

0$7&$/6 6:0&00 /HYHO 5 5DWLQJ55

7KH0DULQH$LU7UDIILF&RQWURO DQG/DQGLQJ6\VWHP +0$7&$/6,SURMHFW XQGHU0
ZHQW D 6RIWZDUH &DSDELOLW\ (YDOXDWLRQ +6&(, 55005; -DQXDU\ 4<<<1 7KH HYDOXD0
WLRQ UHVXOWHG LQ WKH0$7&$/6 SURMHFW UHFHLYLQJ D 6RIWZDUH &DSDELOLW\0DWXULW\
0RGHO +6:00&00, UDWLQJ/HYHO 517KH0$7&$/6SURMHFW DOVR VDWLVILHG VHYHUDO
RI WKH NH\ SURFHVV DUHDV IRU /HYHO 61 0$7&$/6 SURYLGHV FRQWLQXRXV/ DOO0
ZHDWKHU DLU WUDIILF FRQWURO VHUYLFHV IRU H[SHGLWLRQDU\ DLUILHOGV DQG UHPRWH DUHD
ODQGLQJ VLWHV1

7KLV LV WKH VHFRQG SURMHFW DW 66& 6DQ 'LHJR WR DFKLHYH 6:00&00/HYHO 51 7KH
&RPPXQLFDWLRQV DQG ,QIRUPDWLRQ 6HFXULW\ +,1)26(&, 6\VWHPV 6XSSRUW DQG
,QWHJUDWLRQ 'LYLVLRQ +';:, (PEHGGDEOH ,1)26(& 3URGXFW +(,3, SURMHFW
UHFHLYHG LWV UDWLQJ LQ 6HSWHPEHU 4<<;1

$12)510075 7$&$1 2Q06LWH 5HVWRUDWLRQ56

$Q 66& 6DQ 'LHJR0OHG WHDP DFFRPSOLVKHG DQ RQ0VLWH UHVWRUDWLRQ RI WKH $12
)510075 7DFWLFDO $LU 1DYLJDWLRQ +7$&$1, V\VWHP DW 0F0XUGR 6WDWLRQ DQG WKH
6RXWK 3ROH1 $GGLWLRQDOO\/ WKH WHDP DVVHPEOHG D WKLUG $12)5100751

7KH VKHOWHUHG $12)510075 V\VWHP KRXVHV WZR WUDQVSRQGHUV DQG PRQLWRULQJ
HTXLSPHQW ZLWK DQ DQWHQQD PRXQWHG DWRS WKH VKHOWHU1 7KH 7$&$1 V\VWHPV DUH
D SULPDU\ QDYLJDWLRQDO DLG IRU ODQGLQJ DLUFUDIW LQ WKH $QWDUFWLF1

,Q 4<<:/ WKH 1DY\·V 1DYDO 6XSSRUW )RUFHV RIILFLDOO\ SXOOHG RXW RI WKH $QWDUFWLF1
7KH 1DWLRQDO 6FLHQFH )RXQGDWLRQ +16), WRRN RYHU WKH IDFLOLWLHV ZLWK FRPPX0
QLFDWLRQ HTXLSPHQW/ UDGDU/ ZHDWKHU/ DQG QDYLJDWLRQ V\VWHPV1 2SHUDWLRQ/ UHSDLU/
DQG UHVWRUDWLRQ RI WKDW HTXLSPHQW LV QRZ IXQGHG E\ 16) WKURXJK VXSSRUW RI 66&
&KDUOHVWRQ1

0F0XUGR6WDWLRQ LV WKHLU KXE IRU DLU WUDIILF LQWR$QWDUFWLFD DQG WKRVHZRUNLQJ IRU
16) GLVSHUVH WKHLU SURMHFWV IURP WKHUH1 7UDQVSRUWDWLRQ WR WKH 6RXWK 3ROH LV IURP
0F0XUGR 6WDWLRQ DQG LV E\ &00463 DLUFUDIW SURYLGHG E\ WKH $LU 1DWLRQDO *XDUG
RXW RI 1HZ <RUN1

7KHZRUNZDV DFFRPSOLVKHG XQGHU WKH 7$&$16HUYLFH /LIH ([WHQVLRQ 3URJUDP
+6/(3,1 66& 6DQ 'LHJR LV WKH GHVLJQDWHG LQ0VHUYLFH HQJLQHHULQJ DJHQW +,6($,
IRU 7$&$1 DQG/ ZLWK 6/(3 HIIRUWV/ VXSSRUWV 1DYDO $LU 6\VWHPV &RPPDQG IRU
DOO QDYDO DLU VWDWLRQV1 $ VLPLODU SURJUDP LV DOVR UXQ IRU VKLSV HTXLSSHG ZLWK
7$&$11

1$966, %/2&. 6 )27)(57

1DYLJDWLRQ 6HQVRU 6\VWHP ,QWHUIDFH +1$966,, %ORFN 6 XQGHUZHQW VXFFHVVIXO
IROORZ0RQ RSHUDWLRQDO WHVW DQG HYDOXDWLRQ +)27)(, LQ -XQH 4<<< RQ8663RUWHU
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+''* :;, DQG ZDV DSSURYHG IRU IOHHW UHOHDVH E\ &RPPDQGHU/ 2SHUDWLRQDO 7HVW
)RUFH1 7KH )27)( IRU WKH VHFRQG DQG ILQDO VWDJH RI WKH 1$966, %ORFN 6 ZHUH
VFKHGXOHG IRU -XQH 53331 $V RI 1RYHPEHU 4<<</ 49< VKLSV ZHUH VFKHGXOHG WR
UHFHLYH 1$966,/ 455 H[LVWLQJ DQG 7: QHZ FRQVWUXFWLRQ12I WKHVH/ 8< KDYH %ORFN
5 DQG443KDYH RUZLOO UHFHLYH%ORFN 617KH SODWIRUPVRQZKLFK WKH1$966, KDYH
EHHQ RU ZLOO EH LQVWDOOHG LQFOXGH FDUULHUV/ FUXLVHUV/ GHVWUR\HUV/ DQG DPSKLELRXV
YHVVHOV1

7KH1$966,$12661009 +9, LV D V\VWHP WKDW SURYLGHV WKLV PL[ WKURXJK UHDO WLPH
FROOHFWLRQ/ SURFHVVLQJ/ DQG GLVWULEXWLRQ RI DFFXUDWH DQG UHOLDEOH SRVLWLRQLQJ/ QDY0
LJDWLRQ/ DQG WUDLQLQJ +317, GDWD IURP YDULRXV VRXUFHV WR VKLSERDUG ZHDSRQV/
FRPEDW VXSSRUW/ DQG LQIRUPDWLRQ V\VWHPV1 ,Q DFFRUGDQFH ZLWK WKH 8161 1DY\
FRPPDQG/ FRQWURO/ FRPPXQLFDWLRQ/ FRPSXWHUV/ LQWHOOLJHQFH/ VXUYHLOODQFH DQG
UHFRQQDLVVDQFH +&7,65, LPSOHPHQWDWLRQ SODQV/ 1$966, LV GHVLJQHG DV D
'HIHQVH ,QIRUPDWLRQ ,QIUDVWUXFWXUH &RPPRQ 2SHUDWLQJ (QYLURQPHQW +',,
&2(, PLVVLRQ DSSOLFDWLRQ1 7KLV DSSOLFDWLRQ DOORZV VWUDLJKWIRUZDUG LQWHJUDWLRQ
RI WKH 8161 &RDVW *XDUG0GHYHORSHG &RPPDQG/ &RQWURO DQG 'LVSOD\0,QWHJUDWHG
1DYLJDWLRQ +&20'$&0,16, VRIWZDUH SDFNDJH1 7KH LQWHJUDWLRQ RI 1$966,/
&20'$&0,16/ DQG D VKLSERDUG UDGDU V\VWHP SURYLGHV D IXOO\ LQWHJUDWHG DXWR0
PDWHG QDYLJDWLRQ DQG FROOLVLRQ DYRLGDQFH FDSDELOLW\1

7KH 1$966, KDV WKUHH PDMRU VXEV\VWHPV= WKH 5HDO 7LPH 6XEV\VWHP +576,/ WKH
'LVSOD\ &RQWURO 6XEV\VWHP +'&6,/ DQG WKH %ULGJH :RUNVWDWLRQ 6XEV\VWHP
+%:6,1 7KH 576 DQDO\]HV QDYLJDWLRQ VHQVRU GDWD IURP D YDULHW\ RI VRXUFHV DQG
LQWHJUDWHV LW LQWR DQ RSWLPDO VROXWLRQ1 7KHVH GDWD DUH GLVWULEXWHG WR YDULRXV VKLS
XVHU V\VWHPV E\ XVLQJ D FRPELQDWLRQ RI SRLQW0WR0SRLQW DQG ORFDO DUHD QHWZRUN
+/$1, FRQQHFWLRQV1

7KH'&6 LV D GHGLFDWHGZRUNVWDWLRQ WKDW DXWRPDWHV QDYLJDWLRQ DQG SLORWLQJ IXQF0
WLRQV WUDGLWLRQDOO\ SHUIRUPHG PDQXDOO\1 7KH '&6 SURYLGHV D UHDO0WLPH GLVSOD\
ZKHUH RZQ0VKLS GDWD DUH RYHUODLG RQ D GLJLWDO QDXWLFDO FKDUW +'1&,1 7KH %:6
LV D UHPRWH ZRUNVWDWLRQ ORFDWHG RQ WKH EULGJH WKDW HQDEOHV WKH VKLS·V QDYLJDWRU RU
TXDUWHUPDVWHU WR SHUIRUP DOO WKH IXQFWLRQV RI WKH '&6 IURP WKH EULGJH1 7KH '&6
DQG %:6 ERWK DFW DV KXPDQ FRPSXWHU LQWHUIDFHV WR WKH 576/ VKLSERDUG VHQVRUV/
&20'$&0,16/ DQG WKH 8161 1DYDO 2EVHUYDWRU\ +8612, EDVHG FHOHVWLDO QDYL0
JDWLRQ SURJUDP 67(//$ +6\VWHP WR (VWLPDWH /DWLWXGH DQG /RQJLWXGH $VWUR0
QRPLFDOO\,1

7KH 1$966, LV GHVLJQHG WR PLQLPL]H WKH FRVW DQG LPSDFW RI DFFRPPRGDWLQJ
IXWXUH XSJUDGHV1 ,W WDNHV DGYDQWDJH RI DQ HYROXWLRQDU\ DFTXLVLWLRQ SKLORVRSK\
DQG DQ RSHQ0V\VWHPV DUFKLWHFWXUH XVLQJ FRPPHUFLDO0RII0WKH0VKHOI +&276, DQG
JRYHUQPHQW0RII0WKH0VKHOI +*276, KDUGZDUH DQG VRIWZDUH WR WKH JUHDWHVW H[WHQW
SRVVLEOH1

)ROORZLQJ WKH HYROXWLRQDU\ DFTXLVLWLRQ SKLORVRSK\/ HDFK QHZ 1$966, SKDVH RU
XSJUDGH LV FDOOHG D ´EORFN1µ 1HZ XVHU UHTXLUHPHQWV VHUYH DV WKH SULPDU\ GULYHU
IRU HDFK QHZEORFN17KH ILUVW/RU ´FRUH V\VWHP/µZDV1$966,%ORFN 31 ,W SURYLGHG
IRU WKH LQWHJUDWLRQ DQG GDWD H[FKDQJH RI 7RPDKDZN :HDSRQV 6\VWHP/ ,QHUWLDO
1DYLJDWLRQ/ *\URFRPSDVV/ -RLQW 2SHUDWLRQDO 7DFWLFDO 6\VWHP/ *OREDO 3RVLWLRQ0
LQJ 6\VWHP +*36,/ (OHFWUR 0DJQHWLF /RJ/ DQG 2XWERDUG V\VWHP GDWD1

1$966, %ORFNV 4 DQG 5 DGGHG WKH EDVLF FDUULHU DQG DPSKLELRXV FDSDELOLWLHV1
7KHVH XSJUDGHV WR %ORFN 3 DGGHG FDSDELOLWLHV WR LQWHUIDFH ZLWK WKH $GYDQFHG
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&RPEDW 'LUHFWLRQ 6\VWHP/ 7DFWLFDO $LUFUDIW 0LVVLRQ 3ODQQLQJ26WDQGDUG /DQG
$WWDFN 0LVVLOH/ 0.;9 *XQ )LUH &RQWURO 6\VWHP/ )DWKRPHWHU/ -RLQW 0DULWLPH
&RPPDQG ,QIRUPDWLRQ 6\VWHP/ /$1/ DQG GXDO 576 FDSDELOLWLHV1 $OO %ORFN 3
V\VWHPV KDYH EHHQ XSJUDGHG WR WKH %ORFN 5 FRQILJXUDWLRQ1 %ORFN 5 LV ',, &2(
/HYHO 9 FRPSOLDQW/ \HDU 5333 FHUWLILHG/ DQG LV FXUUHQWO\ LQVWDOOHG RQ 8< VXUIDFH
FRPEDWDQWV1

7KH FXUUHQW YHUVLRQ RU XSJUDGH EHLQJ GHYHORSHG DQG ILHOGHG LV %ORFN 6/ ZKLFK
LV SULPDULO\ GULYHQ E\$HJLV JXLGHGPLVVLOH GHVWUR\HU DQG QHZ HOHFWURQLF QDYLJD0
WLRQ XVHU UHTXLUHPHQWV1 %ORFN 6/ GHVLJQHG WR EH ',, /HYHO : FRPSOLDQW/ DGGV D
QXPEHU RI QHZ FDSDELOLWLHV VXFK DV WKH LQWHJUDWLRQ RI &20'$&0,16 DQG
67(//$1 2WKHU QHZ FDSDELOLWLHV LQFOXGH LQWHJUDWLRQ RI WKH &DUULHU $LU 7UDIILF
&RQWURO 6\VWHP +73;0075,/%DWWOH )RUFH 7DFWLFDO 7UDLQHU/6KLSERDUG'DWD00XOWL0
SOH[LQJ 6\VWHP/ 6KLS 6HOI 'HIHQVH 6\VWHP +66'60. 5,/*36 H[SDQVLRQ SRUWV/
/$12ZLGH DUHD QHWZRUN/ FKDUW VHUYLQJ QDYLJDWLRQ RSHUDWLRQDO UHSRUWV/ DQG
5HGXQGDQW *362*36 9HUVD 0RGXOH (XURFDUG 5HFHLYHU &DUG1$OVR LQFOXGHG DUH
D 'RSSOHU VRQDU YHORFLW\ ORJ/ 7DFWLFDO (QYLURQPHQWDO 6XSSRUW 6\VWHP/ WLGHV DQG
FXUUHQWV/ QDYLJDWLRQ UDGDU RYHUOD\/ $1263600:6 UDGDU LQWHUIDFH/ ULQJ ODVHU J\UR/
FRRSHUDWLYH HQJDJHPHQW FDSDELOLW\/ 6460086'/$HJLV /$1 LQWHUIDFH/ LQWHJUDWHG
FRPPXQLFDWLRQV DQG DGYDQFHG QHWZRUN/ ZLQG/ DQG EDWK\PHWULF GDWD1

7R PHHW DQ DJJUHVVLYH VKLS LQVWDOODWLRQ VFKHGXOH/ 1$966, %ORFN 6 LV EHLQJ
LQWURGXFHG WR WKH IOHHW LQ WZR VWDJHV ZLWK DQ LQGHSHQGHQW )27)(1 ,Q DFFRUGDQFH
ZLWK WKH 1$966, %ORFN 6 WHVW DQG HYDOXDWLRQ PDVWHU SODQ/ 1$966, %ORFN 6
XQGHUZHQW WHVW DQG HYDOXDWLRQ DW QXPHURXV ODQG0EDVHG WHVW +/%7, IDFLOLWLHV SULRU
WR VKLSERDUG )27)(1 7KHVH /%7 IDFLOLWLHV LQFOXGHG WKH $HJLV &RPEDW 6\VWHPV
&HQWHU +$&6&,/$QDKHLP/&DOLIRUQLD>$&6&/:DOORSV ,VODQG/9LUJLQLD>&RPEDW
6\VWHPV (QJLQHHULQJ 'HYHORSPHQW 6LWH/0RRUHVWRZQ/ 1HZ -HUVH\> 7RPDKDZN
:HDSRQV /DERUDWRU\/ 1DYDO 6XUIDFH :DUIDUH &HQWHU/ 'DKOJUHQ/ 9LUJLQLD> DQG
,QWHJUDWHG &RPEDW 6\VWHPV 7HVW )DFLOLW\/ 6DQ 'LHJR/ &DOLIRUQLD1 7KH IRUPDO
TXDOLILFDWLRQ WHVW DQG V\VWHP TXDOLILFDWLRQ WHVWV ZHUH FRPSOHWHG DW 66& 6DQ
'LHJR1

)XWXUH 1$966, HQKDQFHPHQWV ZLOO H[SDQG RQ WKH LQLWLDO GHVLJQ FRQFHSW WR DGG
1DWLRQDO ,PDJHU\ DQG 0DSSLQJ $JHQF\/ FKDUW VHUYLQJ/ ,QWHJUDWHG %ULGJH 6\V0
WHP/ DQG VKLS0ZLGH GLVSOD\ FDSDELOLWLHV1 ,Q UHVSRQVH WR WKH QHHG IRU LQWHJUDWHG
QDYLJDWLRQ V\VWHPV DERDUG SODWIRUPV QRW VFKHGXOHG WR UHFHLYH D IXOO0VFDOH
1$966, V\VWHP/66&6DQ'LHJRKDV SRUWHG WKH1$966, VRIWZDUH WR VPDOOHU/ OHVV
H[SHQVLYH VXLWHV RI KDUGZDUH1 6XFK GRZQVL]HG V\VWHPV DUH FDSDEOH RI SURYLGLQJ
FRPSOHWHO\ VFDODEOH VROXWLRQV WKDW FDQ EH WDLORUHG WR WKH VSHFLILF QHHGVRI D SDUWLF0
XODU YHVVHO1$ZLGH UDQJH RI VXFK V\VWHPV FDQ EH EXLOW1 7KH DSSOLFDWLRQV RI WKHVH
GRZQVL]HG V\VWHPV DUH PDQ\ DQG PD\ KDYH DSSHDO WR IRUHLJQ QDYLHV DQG FRP0
PHUFLDO XVHUV1

(3/5658

7KH ILUVW SKDVH RI<HDU 5333 +<5., FRPSOLDQW GHOLYHULHV RI WKH$UP\·V(QKDQFHG
3RVLWLRQ /RFDWLQJ 5HSRUWLQJ 6\VWHP +(3/56, HQGHG ZLWK DQ RQ0VLWH GHOLYHU\/
WHVW/ DQG WUDLQLQJ MRXUQH\ WR WKH 4VW &DYDOU\ 'LYLVLRQ GHSOR\HG LQ %RVQLD1 66&
6DQ 'LHJR LV UHVSRQVLEOH IRU OLIH0F\FOH VXSSRUW RI 3RVLWLRQ /RFDWLQJ DQG 5HSRUW0
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LQJ 6\VWHP +3/56, DQG (3/56 V\VWHPV/ ZKLFK DUH XVHG E\ WKH $UP\/ 1DY\/
0DULQHV/ DQG $LU 1DWLRQDO *XDUG1

(3/56 LV DQ LQWHJUDWHG QHWZRUN RI UDGLR WUDQVFHLYHUV ZLWK HPEHGGHG FRPSXWHU
SURFHVVRUV FRQWUROOHG E\ D FHQWUDO QHW FRQWURO VWDWLRQ +1&6,1 7KH 1&6 JHQHUDWHV
DQ DFFXUDWH WUDFN EDVH DQG DVVRFLDWHG GLVSOD\ RI DOO (3/56 HTXLSSHG XQLWV LQ D
FRPPXQLW\1 7KHUH PD\ EH XS WR HLJKW DGMDFHQW QHWZRUNV ZLWK 1&6V WKDW LQWHU0
FKDQJH WDFWLFDO GDWD ZLWK RQH DQRWKHU/ WKHUHE\ H[WHQGLQJ WKH HIIHFWLYH DUHD RI
RSHUDWLRQV VHYHUDO IROG1 $GGLWLRQDOO\/ (3/56 SURYLGHV D KLJK0GDWD0UDWH/ UREXVW/
DQG VHFXUH GLJLWDO FRPPXQLFDWLRQV QHWZRUN WR HQDEOH FRPPDQGHUV WR VHQG DQG
UHFHLYH WDFWLFDO LQIRUPDWLRQ WKURXJKRXW WKH EDWWOHILHOG1 (3/56 DOVR SURYLGHV
QDYLJDWLRQ DLGV DXWRPDWLFDOO\ WKURXJK FRPSXWHU JHQHUDWHG DOHUWV DQG JXLGDQFH
WR RSHUDWLRQDO XQLWV1 7KXV/ (3/56 LV D WRWDO FRPPDQG/ FRQWURO/ DQG FRPPXQLFD0
WLRQ WDFWLFDO VXSSRUW V\VWHP IRU JURXQG ZDUIDUH1

,Q )< 4<<;/ 66& 6DQ'LHJR XSJUDGHG DQG WHVWHG DOO FRQILJXUDWLRQV RI 3/56 DQG
(3/56 WR <5. FRPSOLDQW YHUVLRQV RI WDFWLFDO DQG VXSSRUW RSHUDWLQJ V\VWHPV1
3ULPDU\ IRFXV ZDV WUDQVLWLRQLQJ WKH UHDO0WLPH VRIWZDUH WR WKH <5. FRPSOLDQW
+HZOHWW 3DFNDUG 8QL[ 2SHUDWLQJ 6\VWHP ++308; 4315,1 7KH ILQDO WDVN ZDV WR
GHOLYHU WKH FRPSOLDQW YHUVLRQV WR WKH$UP\ ILHOG VLWHV EHIRUH -DQXDU\ 4<<<12ULJL0
QDOO\ VFKHGXOHG IRU -DQXDU\ 4<<</ GHOLYHU\ ZDV SRVWSRQHG VHYHUDO WLPHV GXH WR
KRVWLOLWLHV LQ WKH FRPEDW DUHD VHUYHG E\ (3/561 'HOLYHULHV JRW XQGHUZD\ ;
0DUFK DQG ZHUH FRPSOHWHG 4;0DUFK 4<<<1

7KH SULPDU\ PLVVLRQ LQ %RVQLD ZDV WR LQVWDOO WKH <5. FRPSOLDQW (3/56 VRIW0
ZDUH LQ WKH 4VW &DYDOU\ 'LYLVLRQ·V WZR 1HW &RQWURO 6WDWLRQV +1&6V,1 7KLV
LQYROYHG IRUPDWWLQJ WKH V\VWHP FRPSXWHU·V KDUG GULYHV/ LQVWDOOLQJ WKH VRIWZDUH/
DQG SURYLGLQJ FKHFNRXW RI WKH V\VWHP ZLWK (3/56 UDGLRV1

$ VHFRQGDU\ PLVVLRQ UHVXOWHG IURP D UHTXHVW WR LQYHVWLJDWH SUREOHPV UHSRUWHG
ZLWK WKHRSHUDWLRQRI(3/56 LQ%RVQLD DQGSURYLGHZKDWHYHU DVVLVWDQFHSRVVLEOH1
3UREOHPV WKH 4VW &DYDOU\ 'LYLVLRQ KDG EHHQ H[SHULHQFLQJ LQFOXGHG=

: $OO 6LWXDWLRQ $ZDUHQHVV +6$, WHUPLQDOV XVHG IRU GLVSOD\LQJ (3/56 WUDFNV
DQG RWKHU GDWD ZHUH ORFNLQJ XS DSSUR[LPDWHO\ HYHU\ 4 425 KRXUV1

: ,QDELOLW\ WR XVH WKH 2YHU 7KH $LU 5H0.H\LQJ +27$5, IHDWXUH WKDW DOORZV
FRPPXQLFDWLRQV VHFXULW\ +&206(&, NH\V WR EH GLVWULEXWHG HOHFWURQLFDOO\1
1RW EHLQJ DEOH WR XVH 27$5 VORZV WKH SURFHVV RI GRLQJ &206(& FKDQJH0
RYHU1

: ,QDELOLW\ WR JHW WZR DGMDFHQW 1&6V WR WDON WR HDFK RWKHU1

: 2WKHU SUREOHPV UHODWHG WR RSHUDWLRQDO WUDLQLQJ GHILFLHQFLHV DQG QHWZRUN
FRRUGLQDWLRQ1

$OO LPPHGLDWH SUREOHPV ZHUH UHVROYHG DQG DQ DFWLYH GLDORJ ZDV HVWDEOLVKHG
EHWZHHQ WKH ILHOG XVHUV DQG WKH ILHOG VXSSRUW FRQWLQJHQW DW 66&6DQ'LHJR WR SUR0
YLGH FRQWLQXLW\ RI VXSSRUW HPDQDWLQJ IURP WKLV YHU\ VLJQLILFDQW RSSRUWXQLW\1

6,5 IRU 6RLO 6DPSOH &RUH 6\VWHP59

,Q 0DUFK 4<<</ 66& 6DQ 'LHJR UHFHLYHG 6WDWXWRU\ ,QYHQWLRQ 5HJLVWUDWLRQ +6,5,
+4:;3 IRU WKH 6RLO 6DPSOH &RUH 6\VWHP1 7KH 6RLO 6DPSOHU &RUH 6\VWHP LV D
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PHFKDQLFDO GHYLFH WKDW DOORZV HDV\ H[WUDFWLRQ RI VRLO VDPSOHV17KH 6RLO 6DPSOHU
&RUH 6\VWHP NHHSV WKH VDPSOH LQWDFW ZKHQ VDPSOLQJ ORRVH VRLO RU IOXLG VDQGV1 ,W
LV XVHG RQ WKH 0RVWDS VRLO VDPSOHU1

,QVWUXPHQW /DQGLQJ 6\VWHP5:

66& 6DQ'LHJR LQVWDOOHG WKH 1DY\·V ILUVW HQG0ILUH FRQILJXUHG LQVWUXPHQW ODQGLQJ
V\VWHP17KH LQVWUXPHQW ODQGLQJ V\VWHP +,/6, LV D SUHFLVLRQDSSURDFK ODQGLQJ V\V0
WHP ZLGHO\ XVHG E\ PLOLWDU\ DQG FRPPHUFLDO DYLDWLRQ ZRUOGZLGH1$V WKH LQ0VHU0
YLFH HQJLQHHULQJ DJHQW/ 66& 6DQ 'LHJR KDV LQVWDOOHG QLQH V\VWHPV DW YDULRXV
1DY\20DULQH &RUSV VWDWLRQV1

7KH ODQGLQJ V\VWHP LV LQVWDOOHG DGMDFHQW WR WKH UXQZD\DQGSURYLGHV DSSURDFKDQG
ODQGLQJ LQIRUPDWLRQ WR DUULYLQJDLUFUDIW GXULQJ SRRUZHDWKHU FRQGLWLRQV1$YLRQLFV
HTXLSPHQW DERDUG WKH DLUFUDIW UHFHLYH D]LPXWK +GLUHFWLRQDO, DQG JOLGH VORSH
+DQJOH RI GHVFHQW, JXLGDQFH WKDW HQDEOHV WKH SLORW RU DXWRSLORW FRPSXWHU WR IO\ WKH
DLUFUDIW DORQJ D SUHFLVLRQ ILQDO DSSURDFK SDWK IRU ODQGLQJ1

7\SLFDO ,/6 V\VWHPV UHTXLUH D WLJKWO\ XQLIRUPO\ IODW DUHD DW OHDVW4533 IHHW LQ IURQW
RI WKH DQWHQQD WR VHUYH DV D JURXQG SODQH1 +RZHYHU/ DW 1DYDO $LU 6WDWLRQ +1$6,
&RUSXV &KULVWL/ WKLV ZDV FRVW SURKLELWLYH GXH WR H[WHQVLYH ILOO GLUW UHTXLUHPHQWV
WR IRUP WKH UHIOHFWLRQ SODQH DQG WR WKH H[LVWHQFH RIZHWODQGV RQ WKH QRUWKHDVW VLGH
RI WKH UXQZD\17KH FRVW HVWLPDWH IRU ILOO UHTXLUHPHQWV ZDV LQ H[FHVV RI ':33/3331

:RUNLQJ FORVHO\ ZLWK WKH VWDWLRQ·V HQYLURQPHQWDO JURXS WR H[DPLQH YDULRXV
RSWLRQV/ DOWHUQDWLYH DQWHQQD WHFKQRORJLHV ZHUH UHVHDUFKHG12QH QHZ WHFKQRORJ\
XQGHU GHYHORSPHQW E\ WKH :DWW $QWHQQD &RPSDQ\ IRU WKH )HGHUDO $YLDWLRQ
$GPLQLVWUDWLRQ +)$$,ZDV WKH HQG0ILUH DQWHQQD17KLV UDGLFDO DSSURDFK WR DQWHQQD
GHVLJQ HQDEOHV WKH DQWHQQD WR EH PXFK VPDOOHU DQG IRUPV D YLUWXDO JURXQG SODQ
ZLWKRXW UHTXLULQJ ODUJH DPRXQWV RI ODQG1 $ VLPXODWLRQ DQDO\VLV ZDV SHUIRUPHG
DQG LW ZDV GHWHUPLQHG WKDW DQ HQG0ILUH DQWHQQD FRXOG ZRUN DW 1$6 &RUSXV
&KULVWL1

66& 6DQ 'LHJR GHWHUPLQHG WKDW SURFXUHPHQW DQG LQVWDOODWLRQ RI DQ HQG0ILUH
DQWHQQD ZRXOG VDYH WKH 1DY\ LQ H[FHVV RI '833/333 LQ VLWH SUHSDUDWLRQ FRVWV/
PLQLPL]H HQYLURQPHQWDO LPSDFW/ DQG JUHDWO\ UHGXFH REVWDFOH ULVNV WR ODQGLQJ DLU0
FUDIW1 7KH VSRQVRU/1DYDO $LU 6\VWHPV &RPPDQG $LU 7UDIILF &RQWURO DQG /DQG0
LQJ 6\VWHP3URJUDP2IILFH +30$00546,/ JUDQWHG DSSURYDO IRU WKH HQG0ILUH LQVWDO0
ODWLRQ GHVLJQ1 'XH WR LWV XQXVXDO GHVLJQ/ VSHFLDO PLOLWDU\ LQVWDOODWLRQ PRGLILFD0
WLRQVZHUH UHTXLUHG/ LQFOXGLQJ D XQLTXH DQWHQQD VXSSRUW SHGHVWDO WR KDQGOH EODVWV
JHQHUDWHG IURP &008$ W\SH DLUFUDIW1 ,Q WKH RQO\ LQVWDOODWLRQ RI LWV NLQG LQ WKH
8QLWHG 6WDWHV/ WKH DQWHQQD VXSSRUW SHGHVWDO KHLJKWV ZHUH WDSHUHG RXWZDUG IURP
WKH &HQWHU WR SURYLGH D ORZ SURILOH WR WKH H[SHFWHG DLU PRYHPHQW1

2Q 47 DQG 482FWREHU 4<<;/ DQ )$$ IOLJKW LQVSHFWLRQ IRXQG WKH IDFLOLW\ IXOO\PHW
DOO WKH DFFXUDF\ UHTXLUHPHQWV IRU &DWHJRU\ , RSHUDWLRQV1 7KH )$$ FRPPHQWHG
WKDW WKH VLJQDO TXDOLW\ ZDV VR KLJK WKDW WKH V\VWHP ZDV FDSDEOH RI PHHWLQJ PXFK
VWULFWHU ODQGLQJ DFFXUDF\ UHTXLUHPHQWV1

7KLV LV WKH ILUVW 1DY\ HQG ILUH FRQILJXUHG ,/61 7KH XVH DW 1$6 &RUSXV &KULVWL LV
IRU WUDLQLQJ RI 1DY\ SLORWV DQG DQFLOODU\ VXSSRUW IRU 8161 %RUGHU 3DWURO DJHQWV1
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7ZR PRUH V\VWHPV ZHUH LQVWDOOHG LQ -DQXDU\2)HEUXDU\ 4<<< DW 1$6 0HULGLDQ
DQG 1$6:KLGEH\ ,VODQG1&RPELQHG/ DOO WKUHH HQG0ILUH FRQILJXUHG V\VWHPV ZLOO
KDYH VDYHG WKH 1DY\ RYHU '5PLOOLRQ LQ VLWH SUHSDUDWLRQ DQG HQYLURQPHQWDO PLWL0
JDWLRQ FRVWV1

0DULQH 0DPPDO 9HW /DE $FFUHGLWDWLRQ5;

66& 6DQ 'LHJR·V 0DULQH 0DPPDO 9HWHULQDU\ /DERUDWRU\ +9HW /DE, UHFHLYHG
DFFUHGLWDWLRQ UHQHZDO E\ WKH $VVRFLDWLRQ IRU $VVHVVPHQW DQG $FFUHGLWDWLRQ RI
/DERUDWRU\ $QLPDO &DUH +$$$/$&, ,QWHUQDWLRQDO17KH9HW /DE/ ORFDWHG DW 66&
6DQ 'LHJR %D\VLGH/ LV SDUW RI WKH 8161 1DY\·V 0DULQH 0DPPDO 3URJUDP1

$$$/$& LV D QRQSURILW QRQ0UHJXODWRU\ RUJDQL]DWLRQ IRUPHG LQ 4<98 E\ VFLHQ0
WLILF DQG ELRPHGLFDO RUJDQL]DWLRQV1 ,W SURPRWHV KLJK VWDQGDUGV RI DQLPDO FDUH DQG
XVH/ LPSURYHV ODERUDWRU\ DQLPDO ZHOO EHLQJ/ DQG HQKDQFHV OLIH VFLHQFHV UHVHDUFK
WKURXJK DFFUHGLWDWLRQ1 &XUUHQWO\/ 933 DQLPDO SURJUDPV IURP DFDGHPLD/ JRYHUQ0
PHQW/ KRVSLWDOV/ FRPPHUFLDO ILUPV/ QRQSURILW RUJDQL]DWLRQV DQG SKDUPDFHXWLFDO
RUJDQL]DWLRQV SDUWLFLSDWH1 $$$/$& DVVHVVPHQW LQFOXGHV D WULHQQLDO RQ0VLWH
LQVSHFWLRQ DQG D FRPSUHKHQVLYH UHYLHZ RI DOO SURFHGXUHV DQG SHUIRUPDQFH IRU
WKH FDUH DQG KDQGOLQJ RI WKH DQLPDOV1 $Q DQQXDO ZULWWHQ UHSRUW LV UHTXLUHG WR
XSGDWH D IDFLOLWLHV VWDWXV RU WR GHWDLO FKDQJHVPDGH GXULQJ WKH \HDU17KH DFFUHGLWD0
WLRQ LV D VLJQLILFDQW DFFRPSOLVKPHQW WKH 9HW /DE ILUVW DFKLHYHG LQ 4<<81 $OO
'HSDUWPHQW RI'HIHQVH +'R', DQLPDO XVH IDFLOLWLHV DUH GLUHFWHG WR VHHNDQGPDLQ0
WDLQ $$$/$& DFFUHGLWDWLRQ1 7KH UHFHQW WULHQQLDO UHYLHZ DQG LQVSHFWLRQ XSKHOG
WKH SUHYLRXVO\ DWWDLQHG DFFUHGLWDWLRQ DQG UHVXOWHG LQ FRPPHQGDWLRQ UHJDUGLQJ
66&6DQ'LHJR SURJUDPV IRU VWDII DQG DQLPDOV LQWHUDFWLRQV/ ,QVWLWXWLRQDO$QLPDO
&DUH DQG8VH &RPPLWWHH RYHUVLJKW DQGPRQLWRULQJ/ KXVEDQGU\ SUDFWLFHV/ YHWHUL0
QDU\ FDUH/ DQG UHFRUG NHHSLQJ1

66&6DQ'LHJR LV WKH RQO\'R'QRQ0ELRPHGLFDO DQLPDO XVH IDFLOLW\ZLWK DFFUHGL0
WDWLRQ1 7KH DFFUHGLWDWLRQ LV ZLGHO\ DFFHSWHG E\ WKH VFLHQWLILF FRPPXQLW\ DQG
GHPRQVWUDWHV WKDW WKH DQLPDO FDUH DW 66& 6DQ 'LHJR KDV DFKLHYHG D KLJK OHYHO RI
H[FHOOHQFH DQG SURYLGHV D KXPDQH DQLPDO FDUH DQG XVH DSSURDFK1

'ROSKLQ /DXQFK DQG 5HFRYHU\ 6\VWHP5<

7KH PDULQH PDPPDO V\VWHPV GHYHORSHG E\ 66& 6DQ 'LHJR DQG RSHUDWHG E\ WKH
([SORVLYH 2UGQDQFH 'LVSRVDO 0RELOH 8QLW 7KUHH +(2'087+5((, GHYHORSHG
WKH FDSDELOLW\ RI RSHUDWLQJ IURPVKLSVGHSOR\HG DW VHD17KHVHGROSKLQ V\VWHPVFDQ
QRZ EH WHPSRUDULO\ KRXVHG DERDUG DPSKLELRXV VKLSV/ ODXQFKHG/ DQG UHFRYHUHG
IURP WKH VWHUQ JDWH DQG WUDQVSRUWHG WR RSHUDWLRQDO DUHDV1 $Q LPSRUWDQW SDUW RI
WKHVH RSHUDWLRQV LV WKH ODXQFK DQG UHFRYHU\ RI WKH ERDWV ZLWK WKH GROSKLQV/ KDQ0
GOHUV/ DQG HTXLSPHQW RQ ERDUG WR DQG IURP WKH DPSKLELRXV VKLSV LQ YDU\LQJ VHD
VWDWHV1

6SHFLDO WUDLOHUV ZHUH GHYHORSHG IRU ERWK KDUG0KXOOHG FUDIW FRQVLVWLQJ RI 550IRRW
DQG 580IRRW %RVWRQ ZKDOHUV/ DQG ULJLG0KXOOHG LQIODWDEOH ERDWV +5+,%V,1$5+,%
UHFRYHU\ V\VWHPZDV GHYHORSHG DQG WHVWHG GXULQJ 5,03$& +5LP RI WKH 3DFLILF,
<; IOHHW H[HUFLVHV FRQGXFWHG RII WKH +DZDLLDQ ,VODQGV1
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7KH UHFRYHU\ V\VWHP ZDV GHYHORSHG E\ DQ 66& 6DQ 'LHJR FURVV0GHSDUWPHQWDO
WHDP1 7KH ZRUN ZDV FRQGXFWHG XQGHU WKH 6KLSERDUG )RUZDUG 'HSOR\PHQW
(QKDQFHPHQW SURJUDP VSRQVRUHG E\ 1DYDO 6HD 6\VWHPV &RPPDQG 3URJUDP
0DQDJHU DQG ([SORVLYH 2UGQDQFH 'LVSRVDO1 7KH UHFRYHU\ V\VWHP KDG WR HIIHF0
WLYHO\ DQG VDIHO\ DOORZ IRU HDV\ ODXQFK DQG UHFRYHU\ IURP WKH VWHUQ JDWH RI DQ
DPSKLELRXV DVVDXOW VKLS1 7KH V\VWHP KDV D PRGLILHG 570IRRW 5+,% ERDW WUDLOHU
DQG D FDWFK0DQG0UHOHDVH GHYLFH XVHG WR ODXQFK DQG UHFRYHU WKH ERDW DW SUHFLVHO\
WKH ULJKW PRPHQW1 7KH WUDLOHU ZDV UHLQIRUFHG DQG RXWILWWHG ZLWK KLJK JRDO SRVWV
FRYHUHG ZLWK 39& WXELQJ VHFWLRQV WR JXLGH WKH ERDW RQWR WKH WUDLOHU1 7KH WUDLOHU
DQG SRVWV ZHUH GHVLJQHG WR ZLWKVWDQG WKH G\QDPLF IRUFHV WKDW ZRXOG EH SUHVHQW/
\HW QRW GDPDJH WKH LQIODWDEOH ERDW DIWHU UHSHDWHG XVH1

7KH FDWFK0DQG0UHOHDVH GHYLFH RSHUDWHV ZLWK D VSHFLDO VSULQJ0ORDGHG KRRN WKDW
UHOHDVHV WKH JXLGH OLQH ZKHQ WKH ERDW LV ODXQFKHG \HW DOVR VQDSV RQWR WKH KRRN
ZKHQ WKH ERDW ODQGV1 7KLV LV VRPHZKDW OLNH WKH DUUHVWLQJ KRRN RQ DQ DLUSODQH
ZKHQ ODQGLQJ RQ DQ DLUFUDIW FDUULHU1

7KLV SURWRW\SH V\VWHP ZLOO EH DSSOLHG WR ERDW UHFRYHU\ RSHUDWLRQV IRU WKH IOHHW
PDULQHPDPPDO V\VWHPV DQG HQVXUHV WKH FRQWLQXHG VXFFHVV RI VKLSERDUG GHSOR\0
PHQWV1
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&RPPDQG DQG &RQWURO 'HSDUWPHQW +'73,

'/77V *DWHZD\ 6\VWHP63

7KH 'DWD /LQN 7HVW 7RROV +'/77V, *DWHZD\ V\VWHP/ GHYHORSHG E\ 66& 6DQ
'LHJR·V 7DFWLFDO 6\VWHPV ,QWHJUDWLRQ DQG ,QWHURSHUDELOLW\ 'LYLVLRQ +'78, DQG
FRQWUDFWRU 'LJLWDO :L]DUGV/ ,QFRUSRUDWHG/ ZDV LQVWUXPHQWDO LQ WKH VXFFHVV RI DQ
LQWHUQDWLRQDO WHVW GHPRQVWUDWLRQ FRQGXFWHG 4<0056$SULO 4<<<1 7KH SURMHFW WHDP
RI WKH6WDQGDUG ,QWHUIDFH IRU0XOWLSOH3ODWIRUP/LQN(YDOXDWLRQ+6,03/(,'HP0
RQVWUDWLRQ LQFOXGHG UHSUHVHQWDWLYHV IURP WKH8QLWHG.LQJGRP/*HUPDQ\/)UDQFH/
,WDO\/ WKH 1RUWK $WODQWLF 7UHDW\ 2UJDQL]DWLRQ +1$72, $QWL0(DUO\ :DUQLQJ
+1$(:, )RUFH &RPPDQG 00 WKH 1HWKHUODQGV/ DQG WKH 8QLWHG 6WDWHV1

7KH VWDWHG REMHFWLYH ZDV WR GHPRQVWUDWH/ YDOLGDWH/ DQG DVVHVV WKH FDSDELOLWLHV RI
WKH 6,03/( VWDQGDUG WR SHUPLW WKH WUDQVIHU RI GDWD EHWZHHQ UHPRWH VLWHV WR VXS0
SRUW LQWHURSHUDELOLW\ WHVWLQJ RI 7DFWLFDO 'DWD /LQN +7$',/, LPSOHPHQWDWLRQV LQ
WKH GLIIHULQJ SODWIRUPV RI 1$72 QDWLRQV DQG RUJDQL]DWLRQV1 7KLV W\SH RI WHVWLQJ
VXSSRUWV WKH XVHUV· DELOLW\ WR VXFFHVVIXOO\ H[FKDQJH GDWD LQ WDFWLFDO RSHUDWLRQV
DQG WR LGHQWLI\ /LQN049 LQWHURSHUDELOLW\ SUREOHPV1

7KH 6,03/( VWDQGDUG/ DV VSHFLILHG LQ 6WDQGDUG 1$72 *XLGHOLQHV +67$1$*,
8935/ ZDV GHYHORSHG E\ WKH ,QWHURSHUDELOLW\ 6XEFRPPLWWHH :RUNLQJ *URXS RQ
1$72 ,QWHURSHUDELOLW\ (QYLURQPHQW 7HVWLQJ1 ,W OD\V RXW UHTXLUHPHQWV IRU GDWD
WUDQVIHU EHWZHHQ UHPRWH VLWHV1 ,W GHILQHV DPHWKRG IRU LQWHUFRQQHFWLQJ1$72 WHVW
IDFLOLWLHVZLWK GLIIHUHQW SODWIRUPV LQGLIIHUHQW ORFDWLRQV VR WKDWPXOWLSOH0SODWIRUP/
PXOWL 7$',/ LQWHURSHUDELOLW\ WHVWLQJ FDQ EH FDUULHG RXW LQ VLPXODWHG HQYLURQ0
PHQWV1

$GKHUHQFH WR WKH 6,03/( VWDQGDUG ZLOO HQVXUH WKDW HTXLSPHQW SURFXUHG E\ D
1$72 WHVW IDFLOLW\ FDQ EH LQWHUFRQQHFWHG ZLWK HTXLSPHQW SURFXUHG E\ RWKHU
1$72 IDFLOLWLHV IRU 7DFWLFDO 'LJLWDO ,QIRUPDWLRQ /LQN +7$',/, PHVVDJH
H[FKDQJH1 7KH 6,03/( VWDQGDUG LQFOXGHV VHYHUDO HOHPHQWV= WKH FRPPXQLFD0
WLRQV EHDUHU/ VXFK DV WHOHSKRQH OLQHV DQG GLJLWDO ZLGH DUHD QHWZRUNV> WKH HQFU\S0
WLRQPHWKRGV WREH XVHG WR SURWHFW WKH VHFXUH LQIRUPDWLRQ6,03/(GHPRQVWUDWLRQ
WUDQVPLWWHG EHWZHHQ VLWHV> WKH SURWRFROV RU GDWD IRUPDWV IRU WKH GDWD WUDQVIHU SUR0
FHVV> DQG DGGLWLRQDO DVSHFWV/ VXFK DV WLPH FRRUGLQDWLRQ1

3ODQQLQJ IRU WKH$SULO GHPRQVWUDWLRQEHJDQ LQ4<<:166&6DQ'LHJRZDV WKH'DWD
/LQN *DWHZD\ UHSUHVHQWDWLYH IRU WKH 6,03/( HIIRUW DQG ZDV LQVWUXPHQWDO LQ
FRRUGLQDWLQJ WKH LQWHUQDWLRQDO LQVWDOODWLRQV RI WKH 'DWD /LQN *DWHZD\ V\VWHPV1
'HVSLWH WKH LQWHUQDWLRQDO FRQQHFWLYLW\ FKDOOHQJHV LQYROYLQJ KDUGZDUH/ VRIWZDUH/
DQG HQFU\SWHG FRPPXQLFDWLRQV/ WKHUH ZDV LQVWDQW FRQQHFWLYLW\ DV WKH WHVWV EHJDQ
DQG VPRRWK VDLOLQJ WKHUHDIWHU1

7ZRZHHNVZHUH VHW DVLGH IRU WKH WHVWLQJ/ EXW GXH WR H[WHQVLYH SUHOLPLQDU\ FKHFN0
RXWV DQG FRRUGLQDWLRQ/ WKH GHPRQVWUDWLRQ ZDV FRPSOHWHG LQ 4 ZHHN1

7KH'DWD /LQN*DWHZD\ V\VWHP VHUYHG DV WKH /LQN049 GDWD WHUPLQDO DQGPRQLWRU0
LQJ V\VWHP DW VL[ RI WKH HLJKW WHVWLQJ ODE VLWHV1 7KH 66& 6DQ 'LHJR 6\VWHPV
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,QWHJUDWLRQ )DFLOLW\ +6,), VHUYHG DV WKH GDWD KXE GXULQJ WKH 6,03/( GHPRQVWUD0
WLRQ1 7KH 6,) ZDV FULWLFDO WR WKH RSHUDWLRQV EHFDXVH DOO GDWD OLQN PHVVDJHV FDPH
RYHU HQFU\SWHG WHOHSKRQH OLQHV WKURXJK WKH 6,) DQG IRUZDUGHG WR WKH RWKHU FRQ0
QHFWHG 6,03/( QRGHV164

,Q DGGLWLRQ WR WKH V\VWHPV LQ WKH 6,) DQG 1&76,/ 'DWD /LQN *DWHZD\ V\VWHPV
ZHUH LQVWDOOHG DW WKH 1$72 $LU %DVH LQ *HLOHQNLUFKHQ/ *HUPDQ\/ WKH %ULWLVK
5R\DO $LU )RUFH EDVH LQ :DGGLQJWRQ/81.1/ WKH *HUPDQ 1DY\ EDVH LQ :LOKHOP0
VKDYHQ/*HUPDQ\/ DQG WKH 1$(: )RUFH &RPPDQG %UDQFK DW 7KH +DJXH LQ WKH
1HWKHUODQGV1 $QRWKHU /LQN049 VLPXODWRU/ FDOOHG WKH 7RUQDGR $'9/ ZDV XVHG DW
WKH ,WDOLDQ $LU )RUFH EDVH LQ /·$TXLOD1 7KH 'HIHQFH (YDOXDWLRQ DQG 5HVHDUFK
$JHQF\ +'(5$, LQ 0DOYHUQ/ 8QLWHG .LQJGRP PRQLWRUHG ZLWK LWV RZQ V\VWHP1
7KH +DJXH ZDV WKH KXE IRU YRLFH FRPPXQLFDWLRQ H[FKDQJH1

66& 6DQ 'LHJR KRVWHG PRUH WKDQ 58 (XURSHDQ UHSUHVHQWDWLYHV LQYROYHG LQ WKH
6,03/( GHPRQVWUDWLRQ 5< -XQH004 -XO\ IRU D IRUPDO UHYLHZ DQG HYDOXDWLRQ RI WKH
WHVW UHVXOWV1 7KH 6,03/( 1$72 $QDO\VLV 3DQHO ([HFXWLYH +61$3(, PHHWLQJ
ZDV FKDLUHG E\ 8QLWHG .LQJGRP1DY\ /W1&PGU12ZHQ0F'HUPRWW RI WKH0DQ0
DJHPHQW DQG &RPPHUFLDO 3ROLF\ %UDQFK RI WKH 'HIHQVH 3URFXUHPHQW $JHQF\/
0LQLVWU\ RI 'HIHQVH1

7KH DGPLQLVWUDWRUV/ DQDO\VWV/ DQG WHFKQLFLDQV DWWHQGLQJ WKH 61$3( DJUHHG WKDW
WKH 6,03/('HPRQVWUDWLRQ DFFRPSOLVKHG LWV JRDOV DQG SDYHG WKHZD\ IRU IXWXUH
WHVWLQJ1 %HFDXVH RI WKH VXFFHVV RI WKHVH WHVWV/ LW LV SODQQHG WR GR LQWHURSHUDELOLW\
WHVWLQJ WZLFH D \HDU/ LQ $SULO DQG 6HSWHPEHU/ DQG WR LQYROYH RWKHU FRXQWULHV DQG
8161 PLOLWDU\ VHUYLFHV1 7KH QH[W WHVW ZLOO EH KHOG LQ $SULO 53331

7KH'DWD/LQN*DWHZD\ V\VWHPVZHUH VSHFLILFDOO\ FKRVHQ IRU WKLV WHVWLQJ GHPRQ0
VWUDWLRQ1 'DWD /LQN 7HVW WRROV DUH QRZ EHLQJ XVHG LQ PRUH WKDQ ;3 PLOLWDU\ VLWHV
ZRUOGZLGH WR VLPXODWH D YDULHW\ RI DLUERUQH DQG VXUIDFH HOHPHQWV LQ VXSSRUW RI
LQWHURSHUDELOLW\ WHVWLQJ DQG WUDLQLQJ1

(/% $&7'65

6SHDUKHDGHG E\ 66& 6DQ 'LHJR/ WKH ([WHQGLQJ WKH /LWWRUDO %DWWOHVSDFH +(/%,
$GYDQFHG &RQFHSW 7HFKQRORJ\ 'HPRQVWUDWLRQ +$&7', FRPSOHWHG LWV ILUVW
PDMRU V\VWHP GHPRQVWUDWLRQ1 7KH WHDP ZDV D JRYHUQPHQW DQG LQGXVWU\ SDUWQHU0
VKLS1:LWK0DULQHV DQG 6ROGLHUV RQ WKH JURXQG KXQGUHGV RIPLOHV IURP WKHLU FRP0
PDQG SRVW DW VHD/ WKH OLWWRUDO +FRDVWDO, EDWWOHVSDFH H[WHQGHG RYHU 533 PLOHV1 $OO
IRUFHV ZHUH DEOH WR PDLQWDLQ FRQWLQXRXV FRQWDFW XVLQJ D FRPSOH[ VHW RI &276
+FRPPHUFLDO RII0WKH0VKHOI, DQG *276 +JRYHUQPHQW RII0WKH0VKHOI, FRPPXQLFD0
WLRQ HTXLSPHQW EDVHG LQ D VHULHV RI DLUERUQH/ QRQ0WDFWLFDO VDWHOOLWH UHOD\V1

7KH $1295&00<<+$, *276 UDGLR PDGH E\ 0DUFRQL +D]HOWLQH SURYLGHG WKH
ORQJ0KDXO FRPPXQLFDWLRQEDFNERQH WRPDMRU SODWIRUPVZKLOH:DYH/$1/ D FRP0
PHUFLDO /XFHQW 7HFKQRORJLHV SURGXFW/ SURYLGHG WKH OLQN WR LQGLYLGXDO0DULQHV LQ
WKH ILHOG1

7KH (/%$&7'ZDV WKH RXWJURZWK RI WKH 4<<9'HIHQVH 6FLHQFH %RDUG VWXG\ WR
UHVSRQG WR WKH FKDOOHQJHV RI ´2SHUDWLRQDO 0DQHXYHU IURP WKH 6HDµ DQG ´6KLS WR
2EMHFWLYH0DQHXYHU1µ )ODWWHQHGZHE0EDVHG &5 VXSSRUWHG E\ VHQVRUV DQG LQWHOOL0
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JHQFH ZHUH HQDEOHG E\ D KLJK FDSDFLW\ WDFWLFDO ZLGH DUHD QHWZRUN RYHU KXQGUHGV
RI PLOHV1 ,QWHJUDWHG ILUH DQG WDUJHWLQJ VROXWLRQV ZHUH WKH FRUQHUVWRQHV RI WKH SUR0
JUDP1

(/% $&7' *URXS $ZDUG66

7KH (/% $&7' WHDP UHFHLYHG D JURXS DZDUG IRU WKHLU UROH LQ (/% $&7'1 7KH
(/% WHDP SURYLGHG WHFKQLFDO VXSSRUW/ PDQDJHPHQW/ DQG OHDGHUVKLS WR WKH SUR0
JUDP DQG VSHDUKHDGHG WKH FRPPXQLFDWLRQV DQG QHWZRUNLQJ HIIRUWV1 7KH\
SODQQHG DQG HQJLQHHUHG WKH FRPPDQG DQG FRQWURO YDULDQWV/ FRRUGLQDWHG WKH VHQ0
VRUV SDUWLFLSDWLRQ/ LQVWDOOHG WKH VKLSERDUG V\VWHPV DQG VXEV\VWHPV/ SURYLGHG D
VHULHV RI YLGHR UHSRUWV/ DQGZURWH WHFKQLFDO GRFXPHQWDWLRQ17KH WHDP XVHG WDOHQW
DQG H[SHUWLVH IURP DFURVV WKH &HQWHU1

'LVWULEXWHG (QJLQHHULQJ 3ODQW67

66& 6DQ 'LHJR LV SOD\LQJ LPSRUWDQW UROHV LQ D FRPSUHKHQVLYH QHZ SURJUDP
GHVLJQHG WR LPSURYH IOHHW UHDGLQHVV E\ LGHQWLI\LQJ DQG UHVROYLQJ LQWHURSHUDELOLW\
LVVXHV EHIRUH GHSOR\PHQWV1 7KH 'LVWULEXWHG (QJLQHHULQJ 3ODQW +'(3, LV D EDWWOH
JURXS WHVWLQJ V\VWHP WKDW FRQQHFWV/ LQ UHDO0WLPH/ ODQG0EDVHG FRPEDW DQG EDWWOH
PDQDJHPHQW V\VWHPV ORFDWHG LQ D YDULHW\ RI 1DY\ WHVWLQJ IDFLOLWLHV DFURVV WKH
81617KH'(3VKLIWV EDWWOH JURXS WHVWLQJ DVKRUH E\XVLQJ FXWWLQJ0HGJH WHFKQRORJ\
DQG LQQRYDWLYH DSSOLFDWLRQPHWKRGV WR SURYLGH DQ HQYLURQPHQW WKDW FDQ VLPXODWH
DFWXDO EDWWOH JURXS RSHUDWLQJ FRQGLWLRQV DQ\ZKHUH LQ WKH ZRUOG1

7KH '(3 H[SDQGV FRPEDW V\VWHPV LQWHJUDWLRQ WHVWLQJ RXWVLGH WKH OLIHOLQHV RI D
SODWIRUP WR LQFOXGH DOO EDWWOH JURXS SDUWLFLSDQWV LQ WKH WHVWLQJ SURFHVV1 ,W DOVR
DOORZV VRIWZDUH VXSSRUW DFWLYLWLHV WR SDUWLFLSDWH LQ WKH WHVWLQJ SURFHVV LQ UHDO WLPH1

,Q -DQXDU\ DQG)HEUXDU\ 4<<</ DIWHUPRQWKV RI SODQQLQJ DQG SUHWHVWLQJ H[HUFLVHV/
WKH ILUVW FHUWLI\LQJ LQWHURSHUDELOLW\ WHVW XVLQJ WKH'(3ZDV FRQGXFWHG IRU WKH -RKQ
)1.HQQHG\ +-).,%DWWOH*URXS +&99:,1&DOOHG WKH%DWWOH*URXS ,QWHURSHUDELOLW\
7HVW +%*,7,/ WKH SURJUDP SURYHG WKDW WKH '(3 FRQFHSW ZRUNV1

7KH %*,7 ZDV GHVLJQHG WR SURYLGH D GLVFLSOLQHG PHWKRG WR FKDUDFWHUL]H EDWWOH
JURXS LQWHURSHUDELOLW\ SULRU WR DW0VHD RSHUDWLRQV> LGHQWLI\ FRPEDW V\VWHP DQG
7DFWLFDO 'LJLWDO ,QIRUPDWLRQ /LQN +7$',/, DQRPDOLHV IRU IXWXUH FRUUHFWLRQ> VXS0
SRUW1DYDO 6HD6\VWHPV&RPPDQG·V +1$96($, 38 LQWHURSHUDELOLW\ FHUWLILFDWLRQ
GHFLVLRQV> DQGYDOLGDWHGRFXPHQWHGEDWWOHJURXSFDSDELOLWLHVDQG OLPLWDWLRQV17KH
-). WHVW HYHQWV ZHUH GHVLJQHG WR DGGUHVV VHYHUDO FULWLFDO RSHUDWLRQDO LVVXHV=
FRKHUHQW WDFWLFDO SLFWXUH HVWDEOLVKPHQW DQG PDLQWHQDQFH> EDWWOH JURXS PDQDJH0
PHQW HIIHFWLYHQHVV> <HDU 5333 GDWD IRUPDW FKDQJH LPSDFWV> DQG WKH HIIHFWV RI
RSHUDWLRQDO SHUIRUPDQFH HQKDQFHPHQWV DQG FRPSXWHU V\VWHP XSJUDGHV1

7KH 1$96($ 3XEOLF $IIDLUV 2IILFH UHSRUWHG WKDW WKH -). %*,7 VXFFHVVIXOO\
SURYHG WKDW FRPSOH[ HQJLQHHULQJ SUREOHPV WKDW FKDOOHQJH LQWHURSHUDELOLW\ LQ
GHSOR\HG OHJDF\ V\VWHPV DQG UDSLGO\ GHYHORSLQJ QDYDO V\VWHPV FDQ EH UHVROYHG1

'HYHORSPHQW RI WKH '(3 EHJDQ IROORZLQJ WKH IRUPDWLRQ RI 1$96($·V 7DVN
)RUFH RQ &RPEDW 6\VWHPV ,QWHURSHUDELOLW\ LQ 4<<;1 $Q DOOLDQFH RI 1$96($/
63$:$5/ DQG 1DYDO $LU 6\VWHPV &RPPDQG +1$9$,5, ILHOG DFWLYLWLHV EHJDQ
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ZRUNLQJ RQ D SURWRW\SH '(3 LQ 6HSWHPEHU 4<<<1 7KLV HIIRUW ZDV XQGHU WKH OHDG0
HUVKLS RI WKH 1DY\·V %DWWOH )RUFH 6\VWHPV (QJLQHHU +6($ 38, DQG ZDV KHDGHG
E\ WKH 1DYDO 6XUIDFH :DUIDUH &HQWHU/ 'DKOJUHQ 'LYLVLRQ +16:&'',1

,QFOXGHG LQ WKH '(3 QHWZRUN DUH 66& 6DQ 'LHJR·V 6,) DQG (5& /DERUDWRU\> WKH
1DYDO 6XUIDFH :DUIDUH &HQWHU/ 3RUW +XHQHPH 'LYLVLRQ·V +16:& 3+', ,QWH0
JUDWHG &RPEDW 6\VWHPV 7HVW )DFLOLW\ +,&67),> DQG WKH 1DY\ &HQWHU IRU 7DFWLFDO
6\VWHPV ,QWHURSHUDELOLW\ +1&76,,12WKHU'(3 IDFLOLWLHV LQFOXGH66&&KDUOHVWRQ/
6&> 16:& 3+'/ 'DP 1HFN/ 9$> $HJLV &RPEDW 6\VWHPV &HQWHU/ :DOORSV
,VODQG/ 9$> $HJLV 7UDLQLQJ DQG 5HDGLQHVV &HQWHU +$75&, DQG $HJLV &RPSXWHU
&HQWHU +$&&,/ 'DKOJUHQ/ 9$> DQG WKH 1DYDO $LU :DUIDUH &HQWHU $LUFUDIW 'LYL0
VLRQ/ 3DWX[WHQW 5LYHU/ 0'1 0RUH IDFLOLWLHV ZLOO EHFRPH SDUW RI WKH '(3 LQ WKH
IXWXUH1

7HVW IDFLOLWLHV DUH HTXLSSHGZLWK DFWXDO KRVW FRPEDW DQGEDWWOHPDQDJHPHQW KDUG0
ZDUH LQ WKH ORRS DQG VRIWZDUH V\VWHPV1 7KHVH LQFOXGH DLUFUDIW/ DLUFUDIW FDUULHUV/
JXLGHG PLVVLOH FUXLVHUV DQG GHVWUR\HUV/ DPSKLELRXV DVVDXOW VKLSV/ FRPPDQG DQG
FRQWURO VKLSV/ DQG VXEPDULQHV1

,QIRUPDWLRQ LV H[FKDQJHG DPRQJ EDWWOH JURXSV YLD WDFWLFDO GDWD OLQN QHWZRUNV
+/LQN049 DQG /LQN044,1 /LQN049PHVVDJH H[FKDQJH FDSDELOLW\ LQ WKH '(3 LV SUR0
YLGHG E\ 66& 6DQ 'LHJR·V 'DWD /LQN *DWHZD\ 7HUPLQDO (PXODWRUV +*7(V,
ORFDWHG DW HDFK /LQN049 KRVW VLWH +LQ WKH 6,)> DW WKH )047 ODERUDWRU\/ 3RLQW 0XJX>
16:&''/:DOORSV ,VODQG> 66& &KDUOHVWRQ> DQG ,&67),1

7KH *7(V HPXODWH WKH -RLQW 7DFWLFDO ,QIRUPDWLRQ 'LVWULEXWLRQ 6\VWHP +-7,'6,
WHUPLQDOV WKDW ZRXOG EH IRXQG RQ DFWXDO KRVWV IRU /LQN049 PHVVDJH H[FKDQJH1
7KH $&&/ $75&/ DQG 16:& 3+' VLWHV XWLOL]H 16:& 'DKOJUHQ 'LYLVLRQ·V
$HJLV %URDGFDVW 1HWZRUN049 +$%1049, WR H[FKDQJH /LQN049 PHVVDJHV1 7KH
*7(V DQG WKH $%1049 QHWZRUN DUH EULGJHG WRJHWKHU XVLQJ WKH -7,'6 WHUPLQDO
LQWHUIDFH FRQWURO GRFXPHQW VSHFLILFDWLRQ1

)XWXUH FRQQHFWLYLW\ EHWZHHQ$%1049 DQG*7(VZLOO XWLOL]H WKH 1$726WDQGDUG
,QWHUIDFH IRU 0XOWLSOH 3ODWIRUP /LQN (YDOXDWLRQ +6,03/(, 6WDQGDUGL]DWLRQ
$JUHHPHQW IRU7$',/PHVVDJH H[FKDQJH17KH VLWHV DUH LQWHUFRQQHFWHG E\PHDQV
RI KLJK0VSHHG DV\QFKURQRXV WUDQVIHU PRGH +$70, QHWZRUN WHFKQRORJ\ WKDW
DJJUHJDWHV DOO WDFWLFDO GDWD OLQN/ FRPPRQ HQYLURQPHQW/ DQG YRLFH2YLGHR WHOHFRQ0
IHUHQFLQJ FRPPXQLFDWLRQV LQWR D VLQJOH QHWZRUN1 7KLV FUHDWHV D UHDOLVWLF WDFWLFDO
FRPPXQLFDWLRQV HQYLURQPHQW IRU V\VWHP WHVWLQJ DQG2RU FHUWLILFDWLRQ1

%*6,7 <5. 5HDGLQHVV68

66& 6DQ 'LHJR ZHUH GLUHFWO\ LQYROYHG LQ FRRUGLQDWLQJ %DWWOH *URXS 6\VWHPV
,QWHJUDWLRQ 7HVWLQJ +%*6,7, <HDU 5333 +<5., RSHUDWLRQDO YDOLGDWLRQV1 %*6,7
LV D &RPPDQGHU LQ &KLHI/ 8161 3DFLILF )OHHW +&,1&3$&)/7,2&RPPDQGHU LQ
&KLHI/ 8161 $WODQWLF )OHHW +&,1&/$17)/7, SURJUDP FKDUWHUHG WR LGHQWLI\
LQWHJUDWLRQ DQG LQWHURSHUDELOLW\ LVVXHV LQ 8161 1DYDO IRUFHV DQG SURYLGH GLUHFW
IOHHW VXSSRUW1

$ KHDGOLQH QHZV UHSRUW IURP WKH &KLHI RI 1DYDO ,QIRUPDWLRQ VWDWHG= ´7KH 1DY\
FRPSOHWHG LWV <5.ZRUN E\ XVLQJ %*6,7 GXULQJ WKH VSULQJ DQG VXPPHU1 7KHVH
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WHVWV LQYROYHG UROOLQJ VKLSV· V\VWHPFORFNV DKHDG WR -DQXDU\5333 DQG WR OHDS\HDU
GDWHV RI 5< )HEUXDU\ DQG 40DUFK 53331 7KHVH %*6,7V H[HUFLVHG DOO VKLSV· V\V0
WHPV/ IURP ZHDSRQV DQG ILUH FRQWURO WR ORJLVWLFV DQG TXDOLW\ RI OLIH1 6LPLODU WHVWV
DVKRUH ZHUH FRQGXFWHG WR WHVW WKH FRQWLQXDWLRQ RI VHUYLFHV DW 1DY\ EDVHV DQG LQ
SD\/ SHUVRQQHO/ DQG ORJLVWLFV V\VWHPV UHDGLQHVV1 7KH WHVWV FRQILUPHG WKDW WKH
1DY\·V VKLSV ZLOO EH ZHOO SUHSDUHG DV WKH QHZ \HDU GDZQV DURXQG WKH JOREH1µ

7R FRPEDW WKH FRQFHUQV ZLWK UHVSHFW WR WKH 1DY\·V <5. UHDGLQHVV/ LQ -XQH RI
4<<; WKH &KLHI RI 1DYDO 2SHUDWLRQV +&12, HVWDEOLVKHG D <5. 3URJUDP 2IILFH
WR LQYHVWLJDWH SRWHQWLDO SUREOHPVZLWKLQ81611DYDO IRUFHV· RSHUDWLRQDO FDSDELOL0
WLHV DQG HQVXUH FRUUHFWLRQV ZHUH SURYLGHG SULRU WR WKH ´UROO RYHU1µ 0RKOHQEURN
H[SODLQHG WKDW WKH PRVW GDXQWLQJ WDVN IRU WKH &12 <5. 3URJUDP 2IILFH ZDV D
WLPHO\ GHWHUPLQDWLRQ RI ZKLFK RI DOO RI WKH 1DY\·V WKRXVDQGV RI FRPEDW DQG
&7,65 V\VWHPV ZHUH <5. YXOQHUDEOH1 7KLV PHDQV WKDW WKH V\VWHP SURFHVVHG D
GDWH DQGPD\ SRWHQWLDOO\ EH DIIHFWHG E\ D GDWH WUDQVLWLRQ IURP 4<<< WR 533312QFH
WKH OLVW RI <5. YXOQHUDEOH V\VWHPV ZDV GHWHUPLQHG/ HDFK V\VWHP ZDV VXEMHFWHG
WR D WKUHH VWDJH WHVWLQJ VWUDWHJ\ GHVLJQHG WR LGHQWLI\ DQ\ <5. GHILFLHQFLHV1
&RUUHFWLRQV WR GHILFLHQFLHV ZHUH WR EH ILHOGHG ZHOO EHIRUH 64 'HFHPEHU 4<<<1
7KUHH OHYHOV RI WHVWLQJ ZHUH GHVLJQHG DV SDUW RI WKH 1DY\·V <5.5HDGLQHVV 3ODQ1

/HYHO 4 00 ,QGLYLGXDO 6\VWHP &HUWLILFDWLRQ

<5. YXOQHUDEOH V\VWHPV ZHUH WHVWHG LQGLYLGXDOO\ E\ HDFK V\VWHP RZQHU1 (DFK
V\VWHP ZDV ODE0WHVWHG IRU 5: FULWLFDO <5. UHODWHG GDWHV LQFOXGLQJ WKH WZR PRVW
YLVLEOH GDWHV 4 -DQXDU\ 5333 DQG 5<)HEUXDU\ 53331(DFK V\VWHP·V SURJUDPPDQ0
DJHU ZDV UHTXLUHG WR FHUWLI\ WKH V\VWHP·V FRPSOLDQFH IRU WKH <5. GDWHV DQG
HQVXUH WKDW DOO 0HPRUDQGXPV RI $JUHHPHQW IRU V\VWHP LQWHUIDFHV H[LVWHG1

/HYHO 5 00 )XQFWLRQDO 0LVVLRQ $UHD DQG ,QWHJUDWHG 6\VWHPV 7HVWLQJ

´6WULQJVµ RI <5.YXOQHUDEOH V\VWHPVZHUH WHVWHG WRJHWKHU WR HQVXUH FRPSOLDQFH
RI V\VWHP LQWHUIDFHV163$:$5/1$96($/ DQG1$9$,5 OLQNHGYDULRXV ODE IDFLO0
LWLHV WRJHWKHU WR WHVW &7,65 DQG FRPEDW V\VWHPV IRU<5.FRPSOLDQFH E\ VLPXODW0
LQJ VKLS IXQFWLRQDO FRQILJXUDWLRQV DQG DJDLQ WHVWLQJ DOO 5: FULWLFDO <5. UHODWHG
GDWHV1

/HYHO 6 00 9DOLGDWLRQ RI D 7DVN )RUFH LQ WKH 2SHUDWLRQDO (QYLURQPHQW

&,1&3$&)/7 DQG &,1&/$17)/7 FUHDWHG D WHDP XVLQJ 66& 6DQ 'LHJR VXS0
SRUW WR YDOLGDWH<5.FRPSOLDQFH LQ DQ DW0VHDRSHUDWLRQDOO\ VWUHVVHGHQYLURQPHQW1
7KLV YDOLGDWLRQ ZDV WR FRQILUP WKDW WKH ZDUILJKWHU FRXOG FRQWLQXH WR SHUIRUP WKH
FULWLFDO PLVVLRQ DUHDV ZKLOH LQ D VLPXODWHG <5. VLWXDWLRQ1

&12/ &,1&3$&)/7/ DQG &,1&/$17)/7 VHOHFWHG ILYH EDWWOH JURXSV +%*V,
DQG DPSKLELRXV UHDG\ JURXSV +$5*V, WR SDUWLFLSDWH LQ WKH <5. /HYHO 6 RSHUD0
WLRQDO YDOLGDWLRQ +29, HYHQWV1 7KHVH JURXSV RI VKLSV DUH WKH RQHV PRVW OLNHO\ WR
EH RSHUDWLRQDOO\ GHSOR\HG EHIRUH/ GXULQJ/ DQG DIWHU WKH GDWH WUDQVLWLRQ RI 64
'HFHPEHU 4<<< WR 4 -DQXDU\ 5333/ DQG WKH RWKHU <5. FULWLFDO GDWHV1 29 HYHQWV
ZHUH FRQGXFWHG LQ -DQXDU\ 4<<< RQ WKH &RQVWHOODWLRQ %*/ 3HOHOLX$5*/ 3DFLILF
0LGGOH (DVWHUQ )RUFH +3$&0(), <<005/ DQG WKH 866 &RURQDGR +$*)44,> LQ
0D\ 4<<< RQ WKH -RKQ )1 .HQQHG\ %*> LQ -XQH 4<<< RQ WKH %DWDDQ $5*> LQ
$XJXVW 4<<< RQ WKH -RKQ &1 6WHQQLV %*/ %RQ +RPPH 5LFKDUG $5*/ 3$&0()
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<<006/ DQG&RURQDGR> LQ 6HSWHPEHU 4<<< RQ WKH )RUZDUG'HSOR\HG1DYDO )RUFHV
LQ -DSDQ> LQ 2FWREHU RQ WKH (LVHQKRZHU %*> DQG ILQDOO\/ WKH :DVS $5* ZKLFK
LV RQJRLQJ +0D\ 4<<<,1

<5. 29V ZHUH VWUXFWXUHG WR HYDOXDWH V\VWHP SHUIRUPDQFH LQ DQ DUWLILFLDOO\
LQGXFHG<5.HQYLURQPHQWZKLOH D1DYDO WDVN IRUFH FRQGXFWHG D VWUHQXRXV DW0VHD
WUDLQLQJ HYHQW1 7KH &RPPDQGHU LQ &KLHIV· %*6,7 WHDPV ZHUH FKDUJHG ZLWK
H[SDQGLQJ WKH VWDQGDUG LQWHURSHUDELOLW\ WHVWLQJ SURFHVVHV LQWR D YHKLFOH XVHG WR
PRQLWRU D WDVN IRUFH·V DELOLW\ WR SHUIRUP LWV PLVVLRQ LQ WKH QH[W FHQWXU\1&RPSUH0
KHQVLYH %*6,7 ILQDO LQWHJUDWLRQ WHVW +),7, SURFHGXUHV ZHUH SURGXFHG DQG H[H0
FXWHG LQ D 4<<< HQYLURQPHQW WR LGHQWLI\ DQ\ LQWHURSHUDELOLW\ RU LQWHJUDWLRQ LVVXHV
LQ UHDO0WLPH12QFH WKH WDVN IRUFH SHUIRUPDQFH EDVHOLQH KDGEHHQ GHWHUPLQHG/ V\V0
WHP H[SHUWV DQG VKLSV· IRUFH SHUVRQQHO SUHSDUHG HDFK V\VWHP IRU DGYDQFHPHQW
LQWR WKH <5. +EDFNHG XS GDWDEDVHV/ HWF1, DQG WKHQ DGYDQFHG WKH <5. YXOQHUDEOH
V\VWHPV LQWR 5333 XVLQJ SUHFLVH SURFHGXUHV FRQGXFWHG LQ VHTXHQFH1 6\VWHPV
ZHUH REVHUYHG IRU SURSHU RSHUDWLRQ/ DQG WKH ),7 VWHSV ZHUH UH0H[HFXWHG WR ORRN
IRU V\VWHP SHUIRUPDQFH GLIIHUHQFHV EHWZHHQ 4<<< DQG 53331 2QFH YDOLGDWLRQ
UHTXLUHPHQWV ZHUH VDWLVILHG/ WKH V\VWHPV ZHUH UHVWRUHG WR WKH UHDO 4<<< GDWH DQG
SURSHU RSHUDWLRQV ZHUH DJDLQ FRQILUPHG1

5HVXOWV

,Q DOO RI WKH 29V FRPELQHG/ WKHUH ZHUH OHVV WKDQ 53<5. LVVXHV LGHQWLILHG10RVW
ZHUH ´GLVSOD\µ LVVXHV WKDW GLG QRW LPSDFW SHUIRUPDQFH RI WKDW V\VWHP1'XULQJ WKH
VLPXODWHG <5. HQYLURQPHQW/ WKHUH ZHUH QR V\VWHP GHJUDGDWLRQV WKDW LPSDFWHG
DQ\ WDVN IRUFH·V PLVVLRQ UHDGLQHVV1 7KH 6DLORUV DQG 0DULQHV RQ WKHVH WDVN IRUFH
XQLWV ZHUH DEOH WR SHUIRUP WKHLU ZDUILJKWLQJ GXWLHV LQ WKH 5333 HQYLURQPHQW DV
LI WKH\ ZHUH VWLOO LQ 4<<<1

&7$36 $ZDUGV69

2Q : 6HSWHPEHU 4<<</ 63$:$5 'HSXW\ 3URJUDP 0DQDJHU/ 1DY\ &RPPDQG
DQG &RQWURO 6\VWHPV +30:048:,0LNH 6SHQFHU SUHVHQWHG WKH 63$:$5 /LJKW0
QLQJ %ROW ´7HDP ([FHOOHQFHµ $ZDUG WR WKH &RQWLQJHQF\ 7KHDWHU $XWRPDWHG
3ODQQLQJ 6\VWHP +&7$36, <5. +<HDU 5333, WHDP1 7KH DZDUG OHWWHU VWDWHG WKDW
WKH WHDP GLVSOD\HG ´NHHQ IRUHVLJKW/ VXSHULRU VRIWZDUH HQJLQHHULQJ H[SHUWLVH/ DQG
D UHOHQWOHVV ZRUN VFKHGXOH WKDW UHVXOWHG LQ SURYLGLQJ WKH MRLQW FRPPXQLW\ D <5.
FRPSOLDQW YHUVLRQ RI &7$36/ GHVLJQDWHG YHUVLRQ +81516,1µ

7KH /LJKWQLQJ %ROW $ZDUG LV QRUPDOO\ JLYHQ WR 63$:$5 6\VWHPV &RPPDQG
SHUVRQQHO RQO\1 ,Q WKLV FDVH/63$:$530:048:ZDQWHG LW SUHVHQWHG WR 66&6DQ
'LHJR·V &RPPDQG DQG ,QWHOOLJHQFH 6\VWHPV 'LYLVLRQ +'75, &7$36 WHDP1

&7$36 LV DQ RSHUDWLRQDOO\ FULWLFDO IRUFH0OHYHO DLUFUDIW PLVVLRQ SODQQLQJ DQG H[H0
FXWLRQ VRIWZDUH V\VWHP1 ,W LV XVHG GDLO\ LQ VXSSRUW RI 2SHUDWLRQ 6RXWKHUQ:DWFK
+26:, WR FRRUGLQDWH DOO DLUFUDIW DVVHWV HQIRUFLQJ QR0IO\ ]RQHV LQ VRXWKHUQ ,UDT1
&7$36 81516 ZLOO DOORZ WKH VHDPOHVV SODQQLQJ DQG H[HFXWLRQ RI 26:PLVVLRQV
DQG DQ\ RWKHU MRLQW DLU RSHUDWLRQV DV 8161 DUPHG IRUFHV WUDQVLWLRQ WR WKH QHZPLO0
OHQQLXP1

7KH &7$36 WHDP LQFOXGHV FLYLOLDQ/PLOLWDU\/ DQG FRQWUDFWRU SHUVRQQHO IURP 66&
6DQ'LHJR DQG66&&KDUOHVWRQ1&7$36ZDV VFKHGXOHG WR EH UHSODFHG E\7KHDWHU
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%DWWOH 0DQDJHPHQW &RUH 6\VWHPV +7%0&6, LQ WKH VSULQJ RI 4<<< EXW H[KLELWHG
QXPHURXV GHILFLHQFLHV GXULQJ LWV SUHOLPLQDU\ WHVWLQJ F\FOH1(YHQ EHIRUH7%0&6
ZDV H[SHULHQFLQJ SUREOHPV/66&6DQ'LHJR VXEPLWWHG D SURSRVDO WR WKH 8161$LU
)RUFH (OHFWURQLF 6\VWHPV &RPPDQG WR SURYLGH D <5. FRPSOLDQW YHUVLRQ RI
&7$36 DV D EDFNXS LQ FDVH SURSRVHG 7%0&6 WHVWLQJ DQG ILHOGLQJ GDWHV ZHUH
GHOD\HG1

66& 6DQ'LHJR VWDUWHG GHYHORSPHQW DQGZDV VXEVHTXHQWO\ DZDUGHG WKH FRQWUDFW
WR FRPSOHWH GHYHORSPHQW RI WKH <5.0FRPSOLDQW YHUVLRQ RI &7$361 %HFDXVH RI
WKH H[WUHPHO\ VKRUW WLPH IUDPH/ WKH &7$36 WHDP ZRUNHG RYHUWLPH WR PHWKRGL0
FDOO\ UHYLHZ DSSUR[LPDWHO\ IRXU PLOOLRQ OLQHV RI FRGH IRU GDWH DQG WLPH GHSHQ0
GHQFLHV WKDW FRXOG OHDG WR D <5. IDLOXUH1 2QFH WKHVH GHSHQGHQFLHV ZHUH LGHQWL0
ILHG/ WKH\ ZHUH V\VWHPDWLFDOO\ DQDO\]HG IRU <5. HUURUV1 &RGH VHJPHQWV WKDW
QHHGHG IL[LQJ ZHUH UHSURJUDPPHG/ WHVWHG/ DQG YDOLGDWHG1 %RWK V\VWHPV FHQWHUV
ZHUH WKHQKHDYLO\ HQJDJHG LQSODQQLQJDQGH[HFXWLQJ MRLQW DFFHSWDQFH WHVWV +-$7,
DW 1DY\ DQG $LU )RUFH VLWHV1

%DVHG RQ VXFFHVVIXO UHVXOWV RI WKH -$7/ WKH -RLQW 6WDQGDUG $LU 2SHUDWLRQV 6RIW0
ZDUH &RQILJXUDWLRQ &RQWURO %RDUG UXOHG RQ 48 -XO\ WKDW &7$36 81516 ZRXOG EH
WKH <5. SURJUDP RI UHFRUG1 7KH DZDUG OHWWHU VWDWHG WKDW WKH WHDP·V IRUHVLJKW/
WHFKQLFDO DSWLWXGH/ DQG UHOHQWOHVVSHUVHYHUDQFHXOWLPDWHO\ UHVXOWHG LQ WKHGHFLVLRQ
WR ILHOG &7$36 81516 WR WKH MRLQW RSHUDWLRQDO FRPPXQLW\1

7KH &RPPDQGHU/ 2SHUDWLRQDO 7HVW DQG (YDOXDWLRQ )RUFH +&20 237(9)25,
UHOHDVHG UHVXOWVRI WKH MRLQW DFFHSWDQFH WHVW2IROORZ0RQRSHUDWLRQDO WHVW DQGHYDOXD0
WLRQ RI WKH &7$36 815161&20237(9)25 IRXQG LW RSHUDWLRQDOO\ HIIHFWLYH DQG
RSHUDWLRQDOO\ VXLWDEOH1 7KH 1DY\ &HQWHU IRU 7DFWLFDO 6\VWHPV ,QWHURSHUDELOLW\
FHUWLILHG &7$36 81516 LQWHURSHUDEOH IRU XVH LQ 1DY\ RSHUDWLRQV RQ -XO\ 561 7KH
-RLQW ,QWHURSHUDELOLW\ 7HVW &RPPDQG FHUWLILHG &7$36 81516 FRQIRUPDQW LQ WKH
JHQHUDWLRQ DQG YDOLGDWLRQ RI WKH $LU 7DVNLQJ 2UGHU &RQILUPDWLRQ DQG $LUVSDFH
&RQWURO RUGHU DQG 81610HVVDJH 7H[W )RUPDWWLQJ PHVVDJHV1 2Q 56 -XQH/ &KLHI
RI 1DYDO 2SHUDWLRQV/ 'LUHFWRU 6SDFH ,QIRUPDWLRQ :DUIDUH/ &RPPDQG DQG &RQ0
WURO +19, 5HDU $GP1 5REHUW 1DWWHU DQG 5HDU $GP1 5LFKDUG 0D\R +19%, UHFRJ0
QL]HG WKLV PDMRU DFFRPSOLVKPHQW LQ DQ H0PDLO VWDWLQJ= ´*UHDW QHZV RQ &7$36
DQG \RXU <5. HIIRUWV EDVHG RQ WKH SUHOLPLQDU\ VXFFHVVIXO MRLQW DFFHSWDQFH WHVW
IRU &7$36 815161 3OHDVH SDVV P\ WKDQNV RQ WR DOO RXU JUHDW WHFKV IRU WKHLU JRRG
ZRUN1µ

7KH -RLQW 6WDQGDUG $LU 2SHUDWLRQV 6RIWZDUH &RQILJXUDWLRQ &RQWURO %RDUG YRWHG
XQDQLPRXVO\ WR PDNH &7$36 81516 WKH V\VWHP RI UHFRUG IRU MRLQW DLU RSHUDWLRQV1
7KLV DOORZHG$LU )RUFH ILHOGLQJ VFKHGXOHV DQG FXW0RYHU SODQV WR EH ILQDOL]HGZLWK
D QRPLQDO FXW RYHU GDWH RI 48 1RYHPEHU1 2Q 53 -XO\/ 66& 6DQ 'LHJR UHFHLYHG
D OHWWHU RI DSSUHFLDWLRQ IURP 5HDU $GP1 1DWWHU1 ,Q WKH OHWWHU 5HDU $GP1 1DWWHU
VWDWHG= ´, ZRXOG OLNH WR WKDQN \RX IRU \RXU UROH LQ WKH VXFFHVVIXO UHPHGLDWLRQ RI
&7$361<RXU HIIRUWV RYHU WKH ODVW VHYHUDOPRQWKVZLOO DOORZ DOO 8161PLOLWDU\ DYL0
DWLRQ RSHUDWLRQV WR WUDQVLWLRQ WKURXJK LQWR WKH <HDU 5333 VDIHO\ DQG ZLWK PLQL0
PXPGLVUXSWLRQ17KH GHYHORSPHQW RI D<5.FRPSOLDQW &7$36 E\ WKH81611DY\
KDV VLJQLILFDQWO\ LPSURYHG WKH OHYHO RI FRRSHUDWLRQZLWK WKH8161$LU )RUFH LQ WKH
DUHD RI DYLDWLRQ FRPPDQG DQG FRQWURO1 &RQJUDWXODWLRQV RQ D MRE ZHOO GRQH1µ

66& 6DQ 'LHJR VSHDUKHDGHG WKH HQJLQHHULQJ HIIRUWV WR UHPHGLDWH &7$361 7KH
VRIWZDUH GHYHORSPHQW/ LQGHSHQGHQW WHVW DQG HYDOXDWLRQ/ DQG<5./HYHO 6E0 VHOI0
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FHUWLILFDWLRQ ZHUH FRQGXFWHG LQ WKH ODE IURP1RYHPEHU 4<<; WKURXJK -XQH 4<<<1
,Q -XO\ DQG$XJXVW/66&6DQ'LHJR VXSSRUWHG WKH$LU )RUFH<5. WHVWLQJ DW 6KDZ
$LU )RUFH %DVH/ 6RXWK &DUROLQD DQG +DQVFRP $LU )RUFH %DVH/ 0DVVDFKXVHWWV1
66& 6DQ 'LHJR DOVR VXSSRUWHG WKH 81611DY\ LQVWDOODWLRQ RI &7$36 81516 RQ WKH
866 -RKQ &1 6WHQQLV +&9100:7,/ 866 %RQ +RPPH 5LFKDUG +/+'009,/ DQG 866
&RURQDGR +$*)0044,1
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)OHHW (QJLQHHULQJ 'HSDUWPHQW +'93,

)OHHW %DWWOH ([SHULPHQW0(FKR +'93,6:

´1HWZRUN0FHQWULF ZDUIDUH LQ WKH OLWWRUDO0DV\PPHWULF PDULWLPH GRPLQDQFHµ ZDV
WKH SUHGRPLQDQW WKHPH GHILQLQJ WKH K\SRWKHVLV DQG FRQFHSW RI RSHUDWLRQV IRU
)OHHW %DWWOH ([SHULPHQW 00 (FKR +)%(0(,1 )%(0( ZDV WKH ILIWK &KLHI RI 1DYDO
2SHUDWLRQV +&12,0VSRQVRUHG )%( H[DPLQLQJ WKH RSHUDWLRQDO DQG WDFWLFDO OHYHO
RI ZDU LQ WKH \HDU 5338005343 WLPHIUDPH1

7KH &RPPDQG DQG &RQWURO +&5, )OHHW (QJLQHHULQJ 'LYLVLRQ +66& 6DQ 'LHJR
'97, SURYLGHG LQWHJUDWLRQ DQG FRPPDQG/ FRQWURO/ FRPPXQLFDWLRQV/ FRPSXWHUV/
LQWHOOLJHQFH/ VXUYHLOODQFH/ DQG UHFRQQDLVVDQFH +&7,65, LQ UHVSRQVH WR WDVNLQJ
IURP 63$:$5·V $GYDQFHG &RQFHSWV DQG 7HFKQRORJLHV +3'0046, DQG WKH 0DUL0
WLPH %DWWOH &HQWHU1 '97 SURYLGHG HQJLQHHULQJ VXSSRUW WR LPSOHPHQW RYHU 63
HPHUJLQJ WHFKQRORJLHV RQ ERDUG 866 &RURQDGR +$*)0044, DQG RWKHU 3DFLILF
)OHHW YHVVHOV VHOHFWHG DV FDQGLGDWHV WR SDUWLFLSDWH LQ )%(0(1 7R OLPLW WKH LPSDFW
RQ VKLSERDUG DVVHWV/ WKH '97 WHDP GHVLJQHG &7,65 DUFKLWHFWXUH WR RYHUOD\ WKH
H[LVWLQJ LQIUDVWUXFWXUH1 ,Q GRLQJ VR/ WKH\ FDSLWDOL]HG RQ DYDLODEOH DVVHWV DQG
H[WHQGHG WKHLU XWLOLW\ WR WKH )%( IRUFHV DFURVV DOO SODWIRUPVZLWKRXW VLJQLILFDQWO\
LPSDFWLQJ DYDLODEOH EDQGZLGWK1

&RPPDQGHU 7KLUG )OHHW·V 6HD %DVHG %DWWOH /DE +6%%/,/ KRVWHG RQ &RURQDGR/
ZDV LQWHJUDO LQ IDFLOLWDWLQJ WKHPDQ\ GLYHUVH WHFKQRORJLHV XVHG GXULQJ WKLV V\QHU0
JLVWLF H[SHULPHQW1 7KH FROODERUDWLYH HIIRUW EHWZHHQ JRYHUQPHQW DQG FRQWUDFWRU
SHUVRQQHOZDV GHFODUHG DQ RYHUZKHOPLQJ VXFFHVV E\ )LUVW0DULQH ([SHGLWLRQDU\
)RUFH&RPPDQGLQJ*HQHUDO /W1*HQ1.QXWVRQ DQG&RPPDQGHU 7KLUG )OHHW9LFH
$GP10F*LQQ LQ 1DYDO PHVVDJH 5<5633= $35 <<1

7KH XQLTXH FKDUDFWHULVWLFV RIPDQ\ RI WKH WHFKQRORJLHV UHTXLUHG LQ0GHSWK FRQILJ0
XUDWLRQ DQG LQWHJUDWLRQ DQDO\VLV1 7KHVH LQFOXGHG VXFK FRQFHSWV DV /DQG $WWDFN
:DUIDUH 6\VWHP +/$:6,/ ZKLFK SURYLGHV DOHUWV IRU QHZ FDOOV IRU ILUH DQG
DXWRPDWLRQ WR VXSSRUW RSHUDWRU YDOLGDWLRQ DQG GHFODUDWLRQ RI WDUJHWV GXULQJ QDYDO
JXQILUH VFHQDULRV1 3RUWDEOH 6XUIDFH 7HUPLQDO GHOLYHUHG KLJK0UHVROXWLRQ LPDJHU\/
HOHFWUR0RSWLF YLGHR/ VHFXUH YRLFH DQG ILOH WUDQVIHU/ DQG KLJK IUHTXHQF\ 6850
(1(7/ DQ DXWRPDWLF DGDSWLYH FRPPXQLFDWLRQV SURWRFRO WKDW XVHV H[LVWLQJ WUDQV0
PLVVLRQ HTXLSPHQW WR HQVXUH 4330SHUFHQW HUURU0IUHH GDWD WUDQVPLVVLRQ10DQ\ RI
WKHVH WHFKQRORJLHV DOVR LQWHUIDFHG ZLWK WDFWLFDO LQIRUPDWLRQ DQG GDWD V\VWHPV
VXFK DV *OREDO &RPPDQG DQG &RQWURO 6\VWHP²0DULWLPH +*&&6²0, DQG 7DFWL0
FDO 'DWD /LQN +/LQN049244,17KHVH HQDEOHG )%( IRUFHV WR JHQHUDWH DQG GLVWULEXWH
D IXVHG ODQG/ DLU/ VXUIDFH/ DQG VXEVXUIDFH SLFWXUH LQ D VHFXUH HQYLURQPHQW1

7KH IXWXUH RI QDYDO ZDUIDUH LV EHLQJ VKDSHG LQ WKH )OHHW %DWWOH ([SHULPHQWV1
:KLOH WKH FRQFHSWV DQG WHFKQRORJLHV VXSSRUWLQJ WKH H[SHULPHQWV KDYH QXPHURXV
RULJLQV/ WKH RYHUULGLQJ SXUSRVH LV WR WHVW LQQRYDWLRQV LQ UHDO0WLPH EDWWOH VFHQDULRV
OHDGLQJ WR LPSURYHGZDUILJKWLQJ FDSDELOLWLHV LQ WKH IOHHW1 )%(0( VRXJKW WR OHYHU0
DJH 1DY\20DULQH &RUSV HIIRUWV WR H[WHQG PDULWLPH GRPLQDQFH WR DQ XUEDQ HQYL0
URQPHQW1 ,Q SDUWLFXODU/ )%(0( H[SORUHG PDULWLPH GRPLQDQFH HQDEOHG E\ D FRP0
PRQ RSHUDWLRQDO SLFWXUH1 7KLV LQFOXGHV WKH XQGHUVHD SLFWXUH/ IRUFH SURWHFWLRQ
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IURP DLU DQG PLVVLOH DWWDFN/ DV ZHOO DV DV\PPHWULF WKUHDWV DQG SUHFLVLRQ HQJDJH0
PHQW LQ DQ XUEDQ ZDUIDUH VHWWLQJ1

)RUZDUG SUHVHQFH DQG SUHFLVLRQ HQJDJHPHQW DUH WKHPHV IURP -RLQW 9LVLRQ 5343/
ZKLFK LV VXSSRUWHG E\ WKH1DY\ DQG0DULQH FRQFHSWV= ´)RUZDUG111)URP WKH 6HD/µ
´1DY\ 2SHUDWLRQDO &RQFHSWµ DQG ´2SHUDWLRQDO 0DQHXYHU IURP WKH 6HD1µ

$ FRPPRQ WKUHDG RI WKHVH FRQFHSWV LV WKH FOHDU UHTXLUHPHQW WR PDQHXYHU QDYDO
IRUFHV IURP WKH VHD WR GRPLQDWH WKH OLWWRUDOV ZKLOH FRQGXFWLQJ IXOO0VFDOH RSHUD0
WLRQV17KH RYHUZKHOPLQJPDMRULW\ RI LQWHUQDWLRQDO SRSXODWLRQ FHQWHUV/ WUDGH/ DQG
UHVRXUFH0EDVHG PDUNHWV DUH LQ DUHDV FRQWLJXRXV WR WKH VHD1 7KH FROODSVH RI WKH
6RYLHW 8QLRQ VLJQLILFDQWO\ UHGXFHG WKH WKUHDW RI EOXH ZDWHU RSSRVLWLRQ WR QDYDO
RSHUDWLRQV DQG GURYH D VKLIW LQ VWUDWHJLF HPSKDVLV IURP EOXH ZDWHU RSHUDWLRQV WR
D IRFXV RQ WKH OLWWRUDOV1

7KH 8161 1DY\ LV LPSURYLQJ LWV DELOLW\ WR PHHW WKH QHZ WKUHDWV HPHUJLQJ LQ WKLV
YLWDO DUHD RI QDWLRQDO LQWHUHVW1)%(VSURYLGH D YHKLFOH IRU WUDQVODWLQJ MRLQW DQG VHU0
YLFH VSHFLILF YLVLRQ LQWR IXQFWLRQDO WDFWLFV/ WHFKQRORJLHV/ DQG SURFHGXUHV1 7KH
0DULWLPH %DWWOH &HQWHU LV WKH 1DY\·V DJHQW IRU FRQGXFWLQJ IOHHW EDWWOH H[SHUL0
PHQWV17KHPLVVLRQ LV WR ´RSHUDWLRQDOO\ H[DPLQH LQQRYDWLYH FRQFHSWV DQG HPHUJ0
LQJ WHFKQRORJLHV WR LGHQWLI\ DGYDQFHG ZDUILJKWLQJ FDSDELOLWLHV IRU IXUWKHU GHYHO0
RSPHQW DQG UDSLG WUDQVLWLRQ WR WKH IOHHW1µ7KHSURFHVV RI H[SHULPHQWDWLRQ LV LQFUH0
PHQWDO/EXLOGLQJ FRQFHSWXDOO\ DQG LQ FRPSOH[LW\ WKURXJKRXW WKH )%( VHULHV11HW0
ZRUN FHQWULF ZDUIDUH LV WKH RYHU0DUFKLQJ FRQFHSW H[SORUHG LQ WKH )%( VHULHV DQG
LQWHJUDWHV WKH WHQHWV RI ILUHV/ GHFRQIOLFWLRQ/ ORJLVWLFV/ PDQHXYHUV DQG IRUFH
SURWHFWLRQ1

)%(0( IRFXVHG RQ WKH SLOODUV RI ´$V\PPHWULF 7KUHDW DQG 3UHFLVLRQ (QJDJHPHQW
LQ DQ 8UEDQ (QYLURQPHQW DQG 6XEPDULQH:DUIDUH1µ 6XSSRUWLQJ WKRVH SLOODUV DUH
WKH SUHFHSWV RI LQIRUPDWLRQ VXSHULRULW\/ WKHDWHU DLU DQGPLVVLOH GHIHQVH +7$0',/
DQG FDVXDOW\ PDQDJHPHQW1 )%(0( ZDV FRQGXFWHG LQ FRQMXQFWLRQ ZLWK 8UEDQ
:DUULRU2.HUQHO %OLW] HPSOR\LQJ D GLYHUVH DQG IXOO0VSHFWUXP OLWWRUDO EDWWOHVSDFH
H[WHQGLQJ IURP D GHQVH XUEDQ HQYLURQPHQW WR D EURDG ODQGVFDSH LGHDOO\ VXLWHG
IRU DPSKLELRXV RSHUDWLRQV1

)%(0( FRQWLQXHG WKH ´VHQVRU0WR0VKRRWHUµ FRQFHSW H[SORUHG DQG GHYHORSHG GXU0
LQJ SUHYLRXV )%(V LQFOXGLQJ H[SORUDWLRQ ZLWK WKH LQWURGXFWLRQ RI OLYH VHQVRUV/
LQYHVWLJDWLQJ TXHVWLRQV RI FRPPDQG DQG FRQWURO/ VHQVRU PDQDJHPHQW/ WUDFNLQJ/
DQG WDUJHWLQJ17KH)%(0(IRUFHV H[DPLQHGQHZSURFHVVHV DQG LQFRUSRUDWHG DGGL0
WLRQDO WHFKQRORJ\ WR GHWHU/ GHWHFW/ VRUW/ WDUJHW DQG HQJDJH DV\PPHWULF WKUHDWV WR
QDYDO IRUFHV RSHUDWLQJ LQ WKH XUEDQ OLWWRUDO HQYLURQPHQW1 6SHFLILF WKUHDWV
DGGUHVVHG ZHUH FRPEDW VZLPPHUV/ VPDOO KLJK0VSHHG ZDWHUFUDIW/ ORZ 00 VORZ IO\0
HUV/ DQG WUXFN0PRXQWHG PLVVLOHV1 7KH JRDO LV WR H[WHQG WKH HIIHFWLYH SURWHFWLRQ
XPEUHOOD IRU QDYDO IRUFHV RSHUDWLQJ IURP WKH VHD/ IURP WKH SRLQW RI GHEDUNDWLRQ
WR RIIVKRUH DQFKRUDJHV DQG RSHUDWLQJ DUHDV1 6SHFLILF REMHFWLYHV DUH WR EXLOG D
LQWHJUDWHG VXUYHLOODQFH DQG HQJDJHPHQW FDSDELOLW\ DJDLQVW DV\PPHWULF WKUHDWV/
GHYHORS &5 WR HIILFLHQWO\ PDQDJH VXUYHLOODQFH DQG HQJDJHPHQW RI DV\PPHWULF
WKUHDWV DQG WR FRQGXFW UHTXLUHG &5 IURP D GHGLFDWHG QDYDO IRUFH SURWHFWLRQ SODW0
IRUP1
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0/2 7UDLQLQJ6;

/LQN049 ,Q06HUYLFH (QJLQHHULQJ 6XSSRUW $JHQW +,6($, DQG )OHHW &RPEDW 7UDLQ0
LQJ &HQWHU 3DFLILF +)&7&3$&, SHUVRQQHO WHDPHG XS WR SURYLGH 0XOWL0/LQN
2SHUDWLRQV +0/2, WUDLQLQJ WR FUHZ PHPEHUV DQG VWDII RI WKH IRUZDUG GHSOR\HG
.LWW\ +DZN %DWWOH *URXS +&9 96,1

,Q UHVSRQVH WR D UHTXHVW IURP &RPPDQGHU 6HYHQWK )OHHW +&:),/ D WHDP ZDV
WDVNHG WR SURYLGH WDLORUHG DQG UHVSRQVLYH 0XOWL07DFWLFDO 'LJLWDO ,QIRUPDWLRQ
/LQN +7$',/, FODVVURRP DQG RQERDUG2KDQGV0RQ WUDLQLQJ WR VKLSV LQ SRUW DQG DW
VHD1 ,Q DQ HIIRUW WR JREH\RQG WKH EDVLF V\VWHPVRSHUDWLRQDO WUDLQLQJ/ WKH WHDPSUH0
SDUHG D WUDLQLQJ SDFNDJH WKDW DGGUHVVHG /LQN049 DUFKLWHFWXUH VSHFLILF WR WKH.LWW\
+DZN %DWWOH *URXS·V WKHDWUH RI RSHUDWLRQV1 7$',/ DUFKLWHFWXUHV DUH FRPSOH[
DQG GHYHORS UDSLGO\1 $UFKLWHFWXUHV IRU WKHDWUH RSHUDWLRQV XWLOL]H YDULRXV GDWD
OLQNV/7$',/$2%2&2-/ DQGQXPHURXV FRPPDQG/ FRQWURO/ FRPPXQLFDWLRQV/ FRP0
SXWHUV/ DQG LQWHOOLJHQFH V\VWHPV1 5HDGLQHVV LQ WKHVH DUHDV LV FULWLFDO1

7KH SXUSRVH RI WKH .RUHDQ 7KHDWUH RI 2SHUDWLRQV +.72,0XOWL07$',/ WUDLQLQJ
FRQGXFWHG IRU WKH .LWW\ +DZN%DWWOH *URXS ZDV WR HQKDQFH 0XOWL07$',/ UHDGL0
QHVV DQG HIILFLHQF\1 ,W DOVR LPSOHPHQWHG WKH WUDLQLQJ VWUDWHJ\ RI &RPPDQGHU
7DVN )RUFH :3 +&7)00:3, VWDII /LQN 4XDOLW\ 0DQDJHPHQW %RDUG +/40%,1

7KH 0XOWL07$',/ WUDLQLQJ WRRN SODFH IURP ;004; )HEUXDU\ 4<<< DQG ZDV ZHOO
UHFHLYHG DQG DWWHQGHG E\ DOO RI WKH VKLSV ZLWKLQ WKH EDWWOH JURXS1 7RSLFV FRYHUHG
E\ WKH LQVWUXFWRUV LQFOXGHG=

: $Q H[HFXWLYH UHYLHZ RI WKH 2SHUDWLRQV 3ODQ 835:1

: 'HVFULSWLRQV RI WKHDWUH VSHFLILF ZDUIDUH2PLVVLRQ DUHDV VXSSRUWHG E\ HVWDE0
OLVKHG 7$',/V/ LQFOXGLQJ 7KHDWUH 0LVVLOH 'HIHQVH/ $LU :DUIDUH 'HIHQVH/
8QGHU 6HD :DUIDUH/ DQG &RXQWHU 6SHFLDO 2SHUDWLRQ )RUFHV1

: .72 FRPPDQG MRLQW VWUXFWXUH1

: ,QWURGXFWLRQ WR .72 0XOWL07$',/ DUFKLWHFWXUH/ LQFOXGLQJ SULPDU\ 7$',/
SDUWLFLSDQWV/ WKHLU ORFDWLRQV DQG WKH 7$',/V XVHG1

: $Q RYHUYLHZ RI -RLQW 0XOWL07$',/ FDSDELOLWLHV DQG OLPLWDWLRQV1

: $ GHVFULSWLRQ RI DOO WKHDWUH0VSHFLILF 1DY\ DQG -RLQW 7$',/ SODWIRUP FRQILJ0
XUDWLRQV DQG WKHLU FDSDELOLWLHV DQG OLPLWDWLRQV1

: $QRYHUYLHZRI 7$',/0$/ LQFOXGLQJ GHVFULSWLRQV RI HTXLSPHQW/ FKDUDFWHULV0
WLFV/0XOWL )UHTXHQF\/LQN/7$',/0$/PRGHV RI RSHUDWLRQ/ DQGPDQDJHPHQW
GXWLHV DQG UHVSRQVLELOLWLHV1

: $Q RYHUYLHZ RI 7$',/0- LQFOXGLQJ GHVFULSWLRQV RI HTXLSPHQW/ FKDUDFWHULV0
WLFV/ IXQFWLRQV/ FDSDELOLWLHV DQG OLPLWDWLRQV> 0RGHO 7 DQG 8 GLIIHUHQFHV> WKH
&RPPDQG2&RQWURO 3URFHVVRU +&53,> GDWD IRUZDUGLQJ -7,'6 XQLW> -RLQW 1HW0
ZRUN /LEUDU\2WKHDWUH VSHFLILF QHWZRUNV XWLOL]HG1

: $UHYLHZRI JULGORFN WKDW LQFOXGHG D GLVFXVVLRQ RI WKH FDSDELOLWLHV DQG OLPLWD0
WLRQV RI WKH 6KLSERDUG *ULGORFN 6\VWHP DQG WKH 6KLSERDUG *ULGORFN 6\VWHP
ZLWK $XWR &RUUHODWLRQ1

: 2SHUDWLRQ 7DVN /LQN GHYHORSPHQW DQG IRUPDW1
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: .72 LGHQWLILFDWLRQ DXWKRULW\ DQG $HJLV2DLUFUDIW FDUULHU DXWR0LGHQWLILFDWLRQ
GHFRQIOLFWLRQ2LQWHJUDWLRQ1

$V SDUW RI WUDLQLQJ/ VWXGHQWV ZHUH LQVWUXFWHG RQ KRZ WR GHYHORS 0XOWL07$',/
DUFKLWHFWXUHV EDVHG RQ JLYHQ FRQILJXUDWLRQV RI 7$',/ SODWIRUPV DQG GLVSOD\
SODQV1 6WXGHQWV ZHUH SURYLGHG KDQGRXWV RI DOO FXUUHQW -RLQW 0XOWL07$',/ SODW0
IRUPV LQ WKH .721 )LYH .72 0XOWL07$',/ FRQILJXUDWLRQV ZHUH LQWURGXFHG WR
WKH VWXGHQWV/ DQG/ DW WKH FRQFOXVLRQ RI WKH OHVVRQ/ LQVWUXFWRUV SURYLGHGRQH0RQ0RQH
DQDO\VLV RI WKH VWXGHQW0SURSRVHG DUFKLWHFWXUHV1

$V VWDWHG LQ WKH &RPPDQGHU/ &DUULHU *URXS )LYH PHVVDJH/ 'DWH 7LPH *URXS
354664=0DU <</ ´7KH KLJK FDOLEHU RI WKH 63$:$52)&7&3$& LQVWUXFWRUV DQG
WKH TXDOLW\ WDLORUHG WUDLQLQJ WKH\ SURYLGHGZHUH VXSHUE17KH\ DUH H[DPSOHV RI WKH
W\SHV RI SHUVRQQHO QHHGHG WR SURYLGH TXDOLW\ -7,'620XOWL07$',/ WUDLQLQJ17KLV
WUDLQLQJ KDV EHHQ UHFRPPHQGHG WR EH DYDLODEOH LQ WKH 6HYHQWK )OHHW WR VXSSRUW
DOO IRUZDUG0GHSOR\HG 1DYDO DQG MRLQW IRUFHV1µ

%*2$5*6<

7KH 1DY\ $ZDUG RI 0HULW IRU *URXS $FKLHYHPHQW ZDV SUHVHQWHG E\ 66& 6DQ
'LHJR ([HFXWLYH 2IILFHU &DSW1 6KDURQ 6KHOWRQ WR WKH -RKQ &1 6WHQQLV %DWWOH
*URXS +%*,2%RQ +RPPH 5LFKDUG $PSKLELRXV 5HDGLQHVV *URXS +$5*, WHDP1
7KH OHWWHU VWDWHG WKDW WKH WHDP·V ´LQLWLDWLYH/ HQWKXVLDVP/ DQG GHGLFDWLRQ WR GXW\
RYHU WKH SDVW \HDU HQVXUHG WKDW WKH %* DQG $5* ZLOO GHSOR\ DW WKH KLJKHVW OHYHO
RI UHDGLQHVV1µ

7HDP PHPEHUV VHUYHG DV RQERDUG FRRUGLQDWRUV IRU DOO FRPPDQG/ FRQWURO/ FRP0
PXQLFDWLRQV/ FRPSXWHUV/ LQWHOOLJHQFH/ VXUYHLOODQFH/ DQG UHFRQQDLVVDQFH LQVWDOOD0
WLRQV1 7KH\ FRRUGLQDWHG DOO LQ0EULHIV/ LQVWDOODWLRQV/ VLWH RSHUDWLRQDO YDOLGDWLRQ
WHVWV/ WUDLQLQJ/ DQG RXW0EULHIV1 7KH\ DFWHG DV OLDLVRQV EHWZHHQ VKLS·V IRUFH DQG
66& 6DQ 'LHJR DV WKH VLQJOH SRLQW RI FRQWDFW DERDUG VKLS1 7KH\ VXSHUYLVHG WKH
GDLO\ DFWLYLWLHV RI WKH LQVWDOO WHDPV DQG EULHIHG WKH VKLS·V SRLQWV RI FRQWDFW GDLO\1
,I WKH VKLS ZDV LQ D &KLHI RI 1DYDO 2SHUDWLRQV DYDLODELOLW\/ WKH\ DFWHG DV OLDLVRQ
ZLWK WKH 1DYDO 6XSSRUW $FWLYLW\ +16$, DQG DWWHQGHG ZHHNO\ SURGXFWLRQ PHHW0
LQJV1 ,Q DGGLWLRQ/ WKH WHDP HQVXUHG WKDW WKH 16$ZDV LQFOXGHG LQ FOHDUDQFH PHV0
VDJHV DQG FRUUHVSRQGHQFH/ DQG WKDW DOWHUDWLRQ LQVWDOODWLRQ WHDPV FRPSOLHG ZLWK
1DYDO 6HD 6\VWHPV &RPPDQG 7HFKQLFDO 6SHFLILFDWLRQ <3<300643%1
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,QWHOOLJHQFH/ 6XUYHLOODQFH/ DQG 5HFRQQDLVVDQFH
'HSDUWPHQW +':3,

+3& &RPSXWLQJ 6\VWHPV 8SJUDGHG73

,Q -XO\ 4<<</ 66& 6DQ 'LHJR VXFFHVVIXOO\ XSJUDGHG LWV FXUUHQW KLJK0SHUIRU0
PDQFH FRPSXWLQJ ++3&, V\VWHPV ZLWK WZR +HZOHWW003DFNDUG ++3, 95833 VFDO0
DEOH SDUDOOHO V\VWHPV/ RQH DW WKH FODVVLILHG VHFUHW OHYHO DQG WKH RWKHU DW WKH XQFODV0
VLILHG OHYHO1

(DFK RI WKH WZR LGHQWLFDO +3 95833 VFDODEOH SDUDOOHO V\VWHPV KDV 49 3$005,6&
SURFHVVRUV RSHUDWLQJ DW 7730+]/ DQG HDFK LV FRQILJXUHGZLWK 49*%RIPHPRU\/
833 *% RI GLVN VSDFH/ DQG 9833 *% RI URERWLF WDSH VWRUDJH1 7KH GLVN VSDFH DQG
WDSH VWRUDJH VXEV\VWHPV DUH OLQNHG WR WKH +3 95833 V\VWHPV YLD ILEHU FKDQQHO
VWRUDJH DUHDQHWZRUNV DQG IHDWXUH KLHUDUFKLFDO VWRUDJHPDQDJHPHQW VRIWZDUH WKDW
ZLOO DXWRPDWLFDOO\ KDQGOH DOO GDWD DUFKLYDO DQG EDFNXS GHPDQGV1 $ GXDO FOXVWHU
RI +3 /[U;333 1HWVHUYHUV UXQQLQJ :LQGRZV 17 LV DOVR DYDLODEOH IRU ORFDO XVH1
6\VWHPV VKDUH GLVN VSDFH DQG WDSH VWRUDJH ZLWK WKH XQFODVVLILHG +3 95833 V\V0
WHP1

$OO +3& V\VWHPV FRQQHFW GLUHFWO\ WR WKH FDPSXV DV\QFKURQRXV WUDQVIHU PRGH
+$70, RSWLFDO QHWZRUN EDFNERQHV WKDW SURYLGH OLQNV WR DOO PDMRU VLWHV DQG IDFLOL0
WLHV DW 66& 6DQ 'LHJR DV ZHOO DV WR WKH QDWLRQZLGH 'HIHQVH 5HVHDUFK DQG (QJL0
QHHULQJ 1HWZRUN +'5(1,1

7KHVH VWDWH0RI0WKH0DUW FRPSXWLQJ V\VWHPV DQG KLJK0VSHHG QHWZRUNV SURYLGH 66&
6DQ 'LHJR VFLHQWLVWV DQG HQJLQHHUV DFFHVV QRW RQO\ WR WKH ORFDO +3& FDSDELOLWLHV
EXW DOVR WR DOO WKH FRPSXWDWLRQDO UHVRXUFHV DYDLODEOH DW RWKHU 'R' +LJK 3HUIRU0
PDQFH &RPSXWLQJ 0RGHUQL]DWLRQ 3URJUDP ++3&03, FHQWHUV1

866 'ROSKLQ74

7KH UHVHDUFK VXEPDULQH 866 'ROSKLQ +$*6600888, UHDFKHG D 63WK DQQLYHUVDU\
UHFHQWO\ZKLOH GU\ GRFNHG DW WKH65QG6WUHHW1DYDO 6WDWLRQ17KH'ROSKLQSURJUDP
EHJDQ LQ 4<94 EXW ZDV LQWHUUXSWHG IRU 5 \HDUV DIWHU WKH ORVV RI WKH VXEPDULQH
7KUHVKHU1'ROSKLQZDV ILQDOO\ ODXQFKHG DW WKH 3RUWVPRXWK1DYDO 6KLS\DUG ; -XQH
4<9;/ DW D WRWDO FRVW RI '6: PLOOLRQ1 'ROSKLQ KDV VLQFH RSHUDWHG DV D XQLW RI WKH
6XEPDULQH )RUFH RI WKH81613DFLILF )OHHW XQGHU &RPPDQGHU/6XEPDULQH'HYHO0
RSPHQW 6TXDGURQ )LYH1 7KH 'ROSKLQ LV D WHQDQW RI 66& 6DQ 'LHJR DQG RSHUDWHV
IURP 3LHU 493 %D\VLGH1

)RU 63 \HDUV/ 'ROSKLQ KDV GHPRQVWUDWHG DQG WHVWHG VWDWH0RI0WKH0DUW FDSDELOLWLHV
IRU WKH 1DY\1 ,Q WKH ILUVW GHFDGH DV D GHHS GLYLQJ UHVHDUFK VXEPDULQH/ 'ROSKLQ
H[SORUHG WKH GHHS RFHDQ LQ WKH *XOI RI $ODVND DQG RII WKH FRDVW RI 6RXWKHUQ &DOL0
IRUQLD1 'ROSKLQ FROOHFWHG ORZ0IUHTXHQF\ DFRXVWLF SURSDJDWLRQ ORVV GDWD WKDW
KHOSHG GHILQH WKH VXEPDULQH IOHHW RI WRGD\1 ,Q WKH VHFRQG GHFDGH/'ROSKLQ WHVWHG
FRPSOH[ ZHDSRQ DQG VHQVRU V\VWHPV DQG ZDV VLQJXODUO\ UHVSRQVLEOH IRU
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LQWURGXFLQJ QHZ VRQDU WHFKQRORJ\ WKDW LV VWLOO EHQHILWLQJ WKH VXEPDULQH DQG
XQGHUVHD ZDUIDUH FRPPXQLWLHV1 ,Q WKH WKLUG GHFDGH/'ROSKLQ GHPRQVWUDWHG VXFK
DGYDQFHG WHFKQRORJLHV DV RSWLFDO FRPPXQLFDWLRQV EHWZHHQ D VXEPDULQH DQG DQ
XQPDQQHG XQGHUVHD YHKLFOH +889,/ DFRXVWLF FRQWURO RI D 889 IURP D VXEPD0
ULQH/ DQG VXEPDULQH0WR0DLUFUDIW ODVHU FRPPXQLFDWLRQV1

*,656 +)%(0(,75

66& 6DQ 'LHJR VKRZFDVHG D QHZO\ GHYHORSHG DQG KLJKO\ HYROYHG ZDUILJKWLQJ
WRRO GXULQJ )OHHW %DWWOH ([SHULPHQW0(FKR +)%(0(,1 ,QVWDOOHG DERDUG WKH 866
&RURQDGR +$*)0044, HDUO\ LQ 4<<</ WKH *OREDO ,QWHOOLJHQFH 6XUYHLOODQFH DQG
5HFRQQDLVVDQFH 6\VWHP²0DULWLPH +*,656²0, EHFDPH DQ LQWHJUDO SDUW RI SODQ0
QLQJ DQG H[HFXWLRQ RI SUHFLVLRQ HQJDJHPHQW RSHUDWLRQV FRQGXFWHG GXULQJ )%(0
(1

*,656000 LV D 63$:$5 ,QWHOOLJHQFH/ 6XUYHLOODQFH/ DQG 5HFRQQDLVVDQFH 6\V0
WHPV 'LUHFWRUDWH +3'004;, VSRQVRUHG HIIRUW FRQVLVWLQJ RI WKH 7DFWLFDO $GYDQFHG
6LWXDWLRQ 'LVSOD\ +7$6,', DQG WKH &RPPRQ 2SHUDWLQJ )UDPHZRUN +&2),1
7$6,' LV DQ2IILFH RI 1DYDO 5HVHDUFK LQLWLDWLYH GHYHORSHG XQGHU VSRQVRUVKLS RI
$GYDQFHG 7HFKQRORJLHV DQG 3URWRW\SHV +30:00466,1 &2) ZDV GHYHORSHG
XQGHU VSRQVRUVKLS RI PXOWLSOH DJHQFLHV1 7KH GHVLJQ/ LPSOHPHQWDWLRQ/ DQG
LQWHJUDWLRQ RI7$6,'DQG&2)ZHUH DFFRPSOLVKHG E\66&6DQ'LHJR·V -RLQW DQG
1DWLRQDO 6\VWHPV 'LYLVLRQ +':6,1

7KH WHFKQLFDO REMHFWLYH IRU WKH LQFRUSRUDWLRQ RI *,65600027$6,' LQWR )%(0(
ZDV WR FUHDWH DQ DXWRPDWHG LQWHUIDFH EHWZHHQ *,656²027$6,'/ WKH 3UHFLVLRQ
7DUJHWLQJ :RUNVWDWLRQ +37:,/ WKH -RLQW 7DUJHWLQJ :RUNVWDWLRQ +-7:,/ DQG WKH
/DQG $WWDFN:DUIDUH 6\VWHP +/$:6, WR H[FKDQJH WDUJHW FXHLQJ/ LGHQWLILFDWLRQ/
DQG JHR0ORFDWLRQ LQIRUPDWLRQ1 7KH DXWRPDWHG LQWHUIDFH GHVLJQ DOVR PHW WKH
RSHUDWLRQDO REMHFWLYH RI 7$6,' WR SHUIRUP UHDO0WLPH PXOWLVRXUFH VFUHHQLQJ WR
LGHQWLI\ DQG WUDFN WDUJHWV IRU UDSLG H[SORLWDWLRQ DQG SUHFLVLRQ JHR0ORFDWLRQ IXQF0
WLRQV WR VXSSRUW MRLQW VWULNH RSHUDWLRQV1

7RDFKLHYH D WDFWLFDOO\ XVHIXO SUHVHQWDWLRQ/ WKH7$6,'VHJPHQW RI*,656²0ZDV
GHVLJQHG WR EH FDSDEOH RI DFFHSWLQJ LQIRUPDWLRQ IURP D YDULHW\ RI VRXUFHV17KHVH
LQFOXGH UHFRQQDLVVDQFH LQIRUPDWLRQ IURPXQPDQQHG DHULDO YHKLFOHV+8$9V, VXFK
DV 3UHGDWRU DQG *OREDO +DZN1 7$6,' FDQ DOVR DFFHSW HOHFWURQLF LQWHOOLJHQFH
+(/,17, LQIRUPDWLRQ IURP WKH 75$3 +7DFWLFDO 5HFHLYH (TXLSPHQW05HODWHG
$SSOLFDWLRQV 5HSRUW, 'DWD 'LVVHPLQDWLRQ 6\VWHP +7''6,/ WDFWLFDO WUDFNV IURP
/LQN049/ WKHDWHU DQG QDWLRQDO LPDJHU\/ RUGHU RI EDWWOH +22%, GDWD IURP WKH ,QWH0
JUDWHG 'DWD %DVH +,'%,/ DQG *OREDO 3RVLWLRQLQJ 6DWHOOLWH +*36, JHR0ORFDWLRQ
FRRUGLQDWHV1

$OWKRXJK 7$6,' GLVSOD\V WKH 8$9 YLGHR LQ D UHDO0WLPH YLGHR ZLQGRZ/ 7$6,'
DOVR SORWV WKH ORFDWLRQ RI WKH 3UHGDWRU 8$9DQG LWV VHQVRU IRRWSULQW +WDUJHW, RQ WKH
PDS HYHU\ 6 VHFRQGV/ DOORZLQJ WKH RSHUDWRU WR VHH WKH JHRJUDSKLFDO RULJLQ RI WKH
YLGHR VWUHDP12SHUDWLRQDOO\/ WKLV DOORZV WKH 7$6,'RSHUDWRU WR WUDFNPRYLQJ WDU0
JHWV FDSWXUHG E\ WKH YLGHR VHQVRU DJDLQVW D 1DWLRQDO ,PDJHU\ DQG 0DSSLQJ
$JHQF\ +1,0$,PDS EDFNJURXQG DQG SURYLGHV WKH LQIRUPDWLRQ QHHGHG WR VXS0
SRUW HQJDJHPHQW RI PRELOH ODQG WDUJHWV1 7KH UHDO0WLPH SRVLWLRQLQJ GDWD QHHGHG
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WR SURYLGH WKLV FDSDELOLW\ DUH GHFRGHG RXW RI WKH FORVHG FDSWLRQ EDQG RI WKH YLGHR
VLJQDO1 $OO IHDWXUHV RI 7$6,' FRPSO\ ZLWK /HYHO 8 RI WKH 'HIHQVH ,QIRUPDWLRQ
,QIUDVWUXFWXUH +',,, &RPPRQ 2SHUDWLQJ (QYLURQPHQW +&2(,1

'XULQJ )%(0(/ RQH RI WKH VRIWZDUH DSSOLFDWLRQ SURJUDPV RI &2) WHUPHG
´&57/LQNµZDV LQVWDOOHG DV DQ LQIRUPDWLRQ VRXUFH IRU 7$6,'1&2) LV D VRIWZDUH
IUDPHZRUN WKDW SURYLGHV VXUYHLOODQFH GDWD VWUHDPV DQGPLVVLRQ SODQQLQJ URXWHV1
&2) XWLOL]HV WKH &RPPRQ 2EMHFW 5HTXHVW %URNHU $UFKLWHFWXUH +&25%$, DV D
PHFKDQLVP WR DFKLHYH LQWHU0DSSOLFDWLRQ QHWZRUN FRQQHFWLYLW\1 ,Q WKH VSHFLILF
&2) LPSOHPHQWDWLRQ DERDUG&RURQDGR/&57/LQN DFFHSWHG JHRJUDSKLF DQG GDWD
W\SH FRQWURO GLUHFWLYHV IURP 7$6,' DQG UHVSRQGHG E\ VXSSO\LQJ GDWD VWUHDPV
DQG URXWHV UHVSRQVLYH WR WKRVH GLUHFWLYHV1 &2) DGGHG YDOXH WR WKH LQWHOOLJHQFH/
VXUYHLOODQFH/ DQG UHFRQQDLVVDQFH +,65, SURFHVV E\ VLJQLILFDQWO\ H[SDQGLQJ WKH
W\SHV RI GDWD DYDLODEOH WR 7$6,'1

'XULQJ )%(0(3KDVH ,/ RQH RI WKHPRVW LPSRUWDQW UROHV SOD\HG E\*,656000ZDV
SURFHVVLQJ OLYH UHFRQQDLVVDQFH YLGHR IURP 3UHGDWRU DLUERUQH VHQVRUV IORZQ RQ
ERDUG WKH 3HOLFDQ/ZKLFK LV D 3UHGDWRU VXUURJDWH17KH YLGHR LPDJHU\ZDV UHFHLYHG
DQG LQMHFWHG RQWR WKH &RURQDGR VHFUHW YLGHR ORFDO DUHD QHWZRUN1 'LVSOD\LQJ WKH
3HOLFDQ SRVLWLRQ DQG VHQVRU IRRWSULQW RQ WKH PDS/ FRPELQHG ZLWK (/,17 DQG
RWKHU LQIRUPDWLRQ DUULYLQJ YLD WKH 6HFXUH ,QWHUQHW 3URWRFRO 5RXWHU 1HWZRUN
+6,351(7,/ SURYLGHG DQ RYHUDOO DQG FRPSUHKHQVLYH WDFWLFDO SLFWXUH IRU WKH WDU0
JHWLQJ RIILFHUV LQ WKH -RLQW 6WULNH DQG -RLQW $LU 2SHUDWLRQV &HOOV1

7KH7$6,' VHJPHQW RI *,656²0ZDV ORFDWHG LQ WKH -RLQW 6WULNH&HOO DQG GXULQJ
WKH LQLWLDO GD\V RI )%(0( ZDV PDQQHG E\ JRYHUQPHQW SHUVRQQHO1 7KH &2) VHJ0
PHQW RI *,656²0 ZDV FR0ORFDWHG ZLWK 7$6,' DQG ZDV PDQQHG E\ 66& 6DQ
'LHJR ':6 FRQWUDFWRU SHUVRQQHO1 7KH V\VWHP ZDV UHOLHG XSRQ DV WKH NH\ RSHUD0
WLRQDO WRRO IRU ERWK UHDO0WLPH WDUJHWLQJ DQG EDWWOH GDPDJH DVVHVVPHQW1 7DUJHWV LQ
WKH LQFRPLQJ 7$6,' YLGHR VWUHDP ZHUH HDVLO\ GHWHFWHG E\ WKH RSHUDWRUV1 6QDS0
VKRWV RI WKH WDUJHW DQG VXUURXQGLQJ JHRJUDSKLF ORFDWLRQ/ DORQJ ZLWK SRVLWLRQDO
LQIRUPDWLRQ/ ZHUH IRUZDUGHG WR WKH -7:/ WKH 37:/ DQG WKH /$:61 $W WKH -7:
QDWLRQDO LPDJHU\ZDV IXVHGZLWK WKH7$6,'RXWSXW WR IRUP WDUJHW ´IROGHUVµZKLFK
ZHUH XVHG IRU WUDFNLQJ/ WDUJHWLQJ/ DQG NLOOLQJ WKH WDUJHW1

$Q LPSUHVVLYH FDSDELOLW\ GHPRQVWUDWHG E\ WKH 7$6,' VXSSRUW WHDPZDV WKH DELO0
LW\ WR UHVSRQG WR FRQILJXUDWLRQ FKDQJH UHTXLUHPHQWV LQ QHDU UHDO WLPH1 'XULQJ
3KDVH ,, RI )%(0(/ WKH 3HOLFDQ 8$9 ZDV UHSODFHG ZLWK D 3006 2ULRQ DLUFUDIW
HTXLSSHGZLWK WKH 3LRQHHU8$9VHQVRU VXLWH1 ,W ZDV GLVFRYHUHG WKDW WKH 3006YLGHR
GDWD GLG QRW SURYLGH WKH VHQVRU IRRWSULQW1 $IWHU QRWLQJ WKH SUREOHP/ WKH 7$6,'
VKLSERDUG WHDP VHQW D VRIWZDUH PRGLILFDWLRQ UHTXHVW/ YLD 6,351(7/ WR WKH
7$6,''HYHORSPHQW/DE +7'/, DW 3RLQW /RPD1$W WKH 7'// FKDQJHVZHUHPDGH
WKDW GLVSOD\HG WKH VHQVRU OLQH0RI0EHDULQJ RQ WKH PDS1 7KH PRGLILHG VRIWZDUH
PRGXOHV ZHUH WKHQ WUDQVPLWWHG +DJDLQ YLD 6,351(7, EDFN WR WKH 7$6,'
ZRUNVWDWLRQ DERDUG WKH&RURQDGR17KH 7$6,' VXSSRUW WHDP UHEXLOW WKH VRIWZDUH
RQ0VLWH LQ RUGHU WR SURYLGH WKH QHHGHG FDSDELOLW\17KLV PHWKRG RI SURYLGLQJ UDSLG
VRIWZDUH FKDQJHV QHFHVVDU\ WR DFFRPPRGDWH D G\QDPLF RSHUDWLRQDO HQYLURQ0
PHQW ZDV XVHG QXPHURXV WLPHV GXULQJ WKH FRXUVH RI )%(0(1

'XULQJ )%(0( 3KDVH ,,/ WKH 7$6,' WHDP SURYLGHG RQ0WKH0MRE WUDLQLQJ WR QDYDO
SHUVRQQHOPDQQLQJ WKH -RLQW 6WULNH&HOO +-6&,1$IWHU D VKRUW SHULRG RI LQGRFWULQD0
WLRQ/ WKH 7$6,' VHJPHQW RI *,656²0 ZDV RSHUDWHG VROHO\ E\ WKH VKLS·V FUHZ1
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7KH FUHZ VXFFHVVIXOO\ DFFRPSOLVKHG WDUJHW DFTXLVLWLRQ DQG SRVW0VWULNH EDWWOH
GDPDJH DVVHVVPHQW +%'$,XVLQJ7$6,' IRU D 6WDQGRII/DQG$WWDFN0LVVLOH²([0
SDQGHG 5HVSRQVH +6/$00(5,1 7KH LQWHJUDWHG V\VWHPV LQ WKH -6& +*,656²
027$6,'/ -7:/ DQG /$:6, SURYLGHG D VHQVRU WR H[SORLWHU WR ZHDSRQ LQIRUPD0
WLRQ IORZ WKDW LGHQWLILHG WDUJHWV/ FUHDWHG WDUJHW IROGHUV/ DQG FRQGXFWHG SRVW0VWULNH
%'$1 $OO RSHUDWLRQV ZHQW VPRRWKO\ DQG ZLWKRXW LQFLGHQW1

2ULJLQDOO\ H[SHFWHG WR EH GH0LQVWDOOHG DIWHU 3KDVH ,,/ 7$6,' ZDV UHWDLQHG IRU
3KDVH ,,,> LW KDG EHHQ H[SHFWHG WR KDYH 7$6,' RSHUDWHG ZLWK 66& 6DQ 'LHJR
GHYHORSHUV SUHVHQW1 2SHUDWLRQDO H[SHULHQFH ZLWK WKH V\VWHP SURYLGHG WKH &RUR0
QDGR·V FUHZZLWK WKH FRQILGHQFH QHHGHG WR FRQGXFW DXWRQRPRXV RSHUDWLRQV GXU0
LQJ WKH WKLUG DW0VHD SKDVH RI WKH H[SHULPHQW1

7KH V\VWHP ZDV EULHIHG DW WKH IODJ OHYHO DQG ZDV LQFOXGHG LQ D &DEOH 1HZV 1HW0
ZRUN +&11, EULHILQJ GXULQJ -RLQW 6WULNH &HOO DFWLYLWLHV1 $ QXPEHU RI &RP0
PDQGHU/ 7KLUG )OHHW 0DULWLPH %DWWOH &HQWHU/ DQG YLVLWLQJ GLJQLWDULHV SURYLGHG
YHU\ IDYRUDEOH FRPPHQWV RQ WKH LPSRUWDQW UROH SOD\HG E\ 7$6,' LQ WUDFNLQJ DQG
WDUJHWLQJ PRELOH WDUJHWV WKURXJKRXW WKH H[SHULPHQW1

$'6 )OHHW ([HUFLVH 7HVW³0LOHVWRQH ,,76

66& 6DQ 'LHJR VXSSRUWHG WKH $GYDQFHG 'HSOR\DEOH 6\VWHP +$'6, 3URJUDP
2IILFH E\ VXFFHVVIXOO\ FRQGXFWLQJDPDMRU IOHHW H[HUFLVH WHVW +)(7,17KLV H[HUFLVH
SURYLGHG MXVWLILFDWLRQ WR FRQWLQXH WKH SURJUDP LQWR WKH HQJLQHHULQJ DQGPDQXIDF0
WXULQJ GHYHORSPHQW +(0', SKDVH XSRQ WKH 0LOHVWRQH ,, GHFLVLRQ1$'6 LV D SDV0
VLYH DFRXVWLF XQGHUVHD VXUYHLOODQFH V\VWHP GHVLJQHG WR GHWHFW/ FODVVLI\/ ORFDOL]H/
WUDFN/ DQG UHSRUW VXUIDFH VKLSV DQG VXEPDULQHV LQ WKH OLWWRUDO EDWWOHVSDFH LQ UHDO
WLPH1

7KH $'6 SURJUDP LV VSRQVRUHG E\ 63$:$5 $GYDQFHG 'HSOR\DEOH 6\VWHPV
+30:004;6,1&RQFHQWUDWHG SODQQLQJ IRU )(7EHJDQ LQ'HFHPEHU4<<:17KH)(7
VLWH ZDV ILQDOL]HG DQG DSSURYHG DV 6RXWKHUQ &DOLIRUQLD +62&$/,/ WKH WHVW DQG
HYDOXDWLRQ PDVWHU SODQ WHVW REMHFWLYHV ZHUH DSSURYHG/ DQG D URXJK VFKHGXOH RI
HYHQWV ZHUH SURSRVHG WR VHYHUDO IOHHW RUJDQL]DWLRQV1

'XULQJ WKH QH[W VHYHUDO PRQWKV RI OLDLVRQ ZLWK &RPPDQGHU/ 7KLUG )OHHW +&200
7+,5')/7,/ D 93 GD\ZLQGRZRI WLPHZDV VHOHFWHG1 ,W ZDV FHQWHUHG DURXQG WKUHH
KLJKO\ YLVLEOH IOHHW RSHUDWLRQV2H[HUFLVHV VFKHGXOHG LQ WKH 62&$/ DUHD1 2QFH
FRPPLWWHG WR WKH IOHHW IRU WKLV WHVW ZLQGRZ/ HIIRUWV E\PDQ\ LQGLYLGXDOV DQG RUJD0
QL]DWLRQV HQVXUHG WKDW WKH KDUGZDUH SURGXFWLRQ DQG SODQQLQJ VFKHGXOHV VWD\HG RQ
WUDFN WR PHHW WKH 4 $SULO 4<<< FRPPHQFHPHQW GDWH RI )(71 7KLV DFKLHYHPHQW
RFFXUUHG GHVSLWHPDQ\ IOHHW VFKHGXOH FKDQJHV/GHOD\V LQZHW0HQGKDUGZDUHGHOLY0
HULHV/ VRIWZDUH EXLOG FKDQJHV IRU WKH SURFHVVLQJ DQG DQDO\VLV VXLWHV/ DQG HYHQ ODVW
PLQXWH FKDQJHV LQ WKH VFKHGXOH RI WKH LQVWDOODWLRQ SODWIRUP1

$Q LPSRUWDQW HYROXWLRQ ZDV UHTXLUHG SULRU WR WKH VWDUW RI )(7 WR HQVXUH D VPRRWK
VWDUW RI WKH H[HUFLVH1 )LUVW/ LQ PLG0-DQXDU\ 4<<</ D PXOWL0RUJDQL]DWLRQ WHDP OHG
E\ 66&6DQ'LHJR SHUVRQQHO LQVWDOOHG WKH VKRUH WHUPLQDWLRQ V\VWHP17KLV V\VWHP
KDV D ZHW0HQG MXQFWLRQ ER[ LQVWDOOHG LQ DSSUR[LPDWHO\ 433 IHHW RI ZDWHU FRQWDLQ0
LQJ VL[ DFRXVWLFDOO\ DFWLYDWHGSRS0XSEXR\V17KHVHZRXOGEH XVHG WR FRQQHFW HDFK
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RI WKH VPDOO0GLDPHWHU ILEHU0RSWLF FDEOH FRQQHFWLRQV IURP WKH ILHOG WR VKRUH12QH
DUPRUHG VKRUH FDEOH +VL[ LQGLYLGXDO ILEHUV LQ WKH FHQWHU,ZDV FRQQHFWHG IURP WKH
-0ER[ WR VKRUH/ WKURXJK WKH VXUI ]RQH/ WR D EOXII RQ VWDWLRQ 8161 0DULQH &RUSV
&DPS 3HQGOHWRQ/ 2FHDQVLGH/ ZKHUH WKH SURFHVVLQJ DQG DQDO\VLV V\VWHP ZDV
ORFDWHG1 6HFRQGO\/ WKH PXOWL0QRGH WHVW UHTXLUHG WKH VXFFHVVIXO GHSOR\PHQW DQG
RSHUDWLRQ RI D IRXU0QRGH OHJRI WKH)(7E\ WKH SULPHFRQWUDFWRU//RFNKHHG0DUWLQ
)HGHUDO 6\VWHPV/ DQG LWV WHDP RI 5D\WKHRQ 6\VWHPV &RPSDQ\ DQG *7( +IRU0
PDOO\ %ROW/ %HUDQHN/ DQG 1HZPDQ/ ,QFRUSRUDWHG,1 7KLV ZDV DFFRPSOLVKHG GXU0
LQJ )HEUXDU\ DV D SUHFXUVRU WHVW IRU )(71

)(7 RIILFLDOO\ EHJDQ ZLWK WKH LQVWDOODWLRQ RI WKUHH PRUH IRXU0QRGH VWULQJV FUHDW0
LQJ D 490QRGH ILHOG LQZKLFK WHVW WDUJHWV DQG SURMHFWRUVZRXOG DVVLVW LQ WKH HYDOXD0
WLRQ RI WKH DFRXVWLF SHUIRUPDQFH RI WKH ILHOG18VLQJ WKH029 ,QGHSHQGHQFH DV WKH
GHSOR\PHQW SODWIRUP/ WKH $'6 ILHOG ZDV GHSOR\HG MXVW SULRU WR D PLQH0OD\LQJ
HYROXWLRQ WKDW ZRXOG UHTXLUH WKH XVH RI VHYHUDO $'6 QRGHV WR GHWHFW WKHVH DFWLYL0
WLHV1 7KH ,QGHSHQGHQFH/ DORQJ ZLWK DQRWKHU SODWIRUP/ ZDV XVHG H[WHQVLYHO\ WR
FRQGXFW UHSDLU RSHUDWLRQV ZLWK WKH UHPRWHO\ RSHUDWHG YHKLFOH +529,1 7KH\
GHSOR\HG DGGLWLRQDO QRGHV DQG LQWHUQRGH FDEOHV/ DQG FRQGXFWHG SURMHFWRU WRZV
LQ D YDULHW\ RI SDWWHUQV DURXQG HDFK RI WKH RSHUDWLQJ QRGHV WKURXJKRXW WKH
50PRQWK )(7 WHVW1

7KH FULWLFDO HOHPHQW RI )(7 ZDV WKH VXFFHVVIXO LQWHUDFWLRQ ZLWK WKH IOHHW GXULQJ
DQXPEHURI WHVWV2H[HUFLVHV1$IWHU D VWDUW0XS OHDUQLQJFXUYH/ WKH IOHHW H[HUFLVHZLWK
WKH866&RQVWHOODWLRQ%DWWOH*URXS +&997,SURYHGKLJKO\ VXFFHVVIXO12SHUDWRUV
SDVVHG UHDO0WLPH ORFDOL]DWLRQ LQIRUPDWLRQ RQ WKH WHVW WDUJHW/ 866 'ROSKLQ
+$*6600888,/ ZKLFK UHVXOWHG LQ IRXU VXFFHVVIXO SURVHFXWLRQV E\ FDUULHU EDWWOH
JURXS UHVSRQVH IRUFHV1 7KLV VFHQDULR YLYLGO\ GHPRQVWUDWHG WKH SULPDU\ IXQFWLRQ
RI WKH $'6 6\VWHP1

$V WKH DW0VHD RSHUDWLRQV ZHUH EHLQJ FRQGXFWHG/ DFWLYLWLHV ZHUH GLUHFWHG IURP WKH
SURFHVVLQJ DQG DQDO\VLV VHJPHQW +3$6, VLWH DW &DPS 3HQGOHWRQ1 7KLV FRPSOH[
FRQVLVWHG RI WZR$'6 LVRYDQV OLQNHG WRJHWKHU WR SURYLGH WKH SURFHVVLQJ DQG DQDO0
\VLV1 $ &RPPDQGHU/ 1DYDO 7HOHFRPPXQLFDWLRQV &RPPDQG FRPPXQLFDWLRQV
YDQ SURYLGHG D ZLGH YDULHW\ RI FRQQHFWLYLW\ WR WKH IOHHW/ LQFOXGLQJ VDWHOOLWH FRP0
PXQLFDWLRQV/ 2IILFHU LQ 7DFWLFDO &RPPDQG ,QIRUPDWLRQ ([FKDQJH 6\VWHP/
9RLFH/1DYDO0RGXODU$XWRPDWHG0&RPPXQLFDWLRQV6\VWHP ,,/ DQG6HFXUH ,QWHU0
QHW 3URWRFRO 5RXWHU 1HWZRUN1

66& 6DQ 'LHJR SHUVRQQHO DUUDQJHG IRU WKH FRPPXQLFDWLRQV YDQ/ VXSSRUWLQJ
HTXLSPHQW/ DQG WKH DFTXLVLWLRQ RI UHVHUYLVWV WR PDQ WKH V\VWHP DV ZHOO DV FRRUGL0
QDWHG VHW XS RI WKH 3$6 VLWH WR DFFRPPRGDWH WKH YDQV DQG HTXLSPHQW1:LWKLQ WKH
$'63$6 VLWH/PLOLWDU\ RSHUDWRUV IURP&RPPDQGHU/8QGHUVHD 6XUYHLOODQFH SUR0
YLGHG :257 RSHUDWLRQDO DQDO\VLV1 7KH\ SURYLGHG WKH IRXQGDWLRQ IRU WKH GLUHFW
LQIRUPDWLRQ SDVVHG WR WKH IOHHW YLD WKH FRPPXQLFDWLRQV YDQ GXULQJ UHDO0WLPH
RSHUDWLRQV1

$KLJK UDWH RI FDEOH UHSDLU ZDV DQWLFLSDWHG GXH WR WKH SODFHPHQW RI WKH ILEHU0RSWLF
-0ER[ LQ WKH PLGGOH RI VSRUW ILVKLQJ JURXQGV1 2SHUDWLRQDOO\ KD]DUGRXV HQYLURQ0
PHQWV FRXOG QRW EH DYRLGHG IRU WKLV WHVW DQG UHTXLUHG D UHSDLU WHDP WKDW FRXOG UDS0
LGO\ UHVSRQG WR FDEOH EUHDNV DV WKH\RFFXUUHG166&6DQ'LHJRSURYLGHG UHSDLU DQG
VSOLFH WHDP SHUVRQQHO1 7KLV GHGLFDWHG WHDP VSHQW PDQ\ ORQJ KRXUV DW0VHD XQGHU
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DUGXRXV FLUFXPVWDQFHV WR UHWULHYH WKH FDEOH/ FRPSOHWH WKH VSOLFH DURXQG WKH
EUHDN/ DQG UHWXUQ WKH UHSDLUHG FDEOH WR WKH VHDIORRU1

2YHU WKH FRXUVH RI 7PRQWKV/ WKH GLYH ORFNHU FRQGXFWHG 54 GLYHV WR JUHDWHU WKDQ
433 IHHW RI GHSWK LQ WKH RSHQ RFHDQ RII RI &DPS 3HQGHOWRQ1

:,5( 6\VWHP77

7KH$GYDQFHG'HSOR\DEOH 6\VWHP +$'6, LV D SDVVLYH DFRXVWLF XQGHUVHD VXUYHLO0
ODQFH V\VWHP GHVLJQHG WR GHWHFW/ FODVVLI\/ ORFDOL]H/ WUDFN/ DQG UHSRUW VXUIDFH VKLSV
DQG VXEPDULQHV LQ WKH OLWWRUDO EDWWOHVSDFH1 ,W SURYLGHV WKH MRLQW WDVN IRUFH FRP0
PDQGHU D FRPSOHWH DFRXVWLF YLHZ RI WKH PDULWLPH SLFWXUH1

8QOLNH SUHYLRXV V\VWHPV/ZKLFK WDNHPRQWKV RU HYHQ \HDUV WR GHSOR\ DQG RSHUDWH
SULPDULO\ LQ GHHSZDWHU/$'6FDQ EH GHSOR\HGZLWKLQ GD\V LQ UHVSRQVH WR TXLFNO\
HYROYLQJ SROLWLFDO DQGPLOLWDU\ VLWXDWLRQV DORQJ FRDVWDO DUHDV RI LQWHUHVW1%HFDXVH
RI LWV IOH[LEOH GHVLJQ/$'6 KDUGZDUH FDQ EH FRQILJXUHG DV GHQVH RU VSDUVH ILHOGV/
RU DV D WULS0ZLUH RU EDUULHU1 ,WV VHQVRUV DUH EDWWHU\0SRZHUHG GLVSRVDEOH DUUD\V RI
K\GURSKRQHV WKDW FDQ EH LQVWDOOHG IURP D VKLS RI RSSRUWXQLW\1$ ILEHU0RSWLF FDEOH
FRQQHFWV WKH VWULQJV RI DUUD\V WR WKH SURFHVVLQJ V\VWHP DVKRUH RU DIORDW1

,Q HDUO\ 4<<9/ DV WKH SURWRW\SH IRU WKH FXUUHQW $'6 V\VWHPZDV EHLQJ GHYHORSHG/
66&6DQ'LHJR·V2FHDQ 7HFKQRORJ\%UDQFK +':77, SURSRVHG WKH QHHG IRU D V\V0
WHP FDSDEOH RI LQVSHFWLRQ DQG UHSDLU RI WKH GHSOR\HG V\VWHP1 7KH SURSRVHG V\V0
WHP ZDV FDOOHG :,5(/ WKH :HW0(QG ,QVSHFWLRQ/ 5HSDLU/ DQG 5HFRYHU\ (OHPHQW1
63$:$5 30:04;6 OHDGV WKH $'6 SURJUDP1

'XULQJ WKH VXPPHU RI 4<<9 WKH $'6 GHVLJQ WHDP GHYHORSHG WKH WRROV WR EH XVHG
E\ D UHPRWHO\ RSHUDWHG YHKLFOH +529, WR JUDE/ FXW/ DQG DWWDFK UHFRYHU\ OLQHV WR
WKH $'6 ILEHU0RSWLF FDEOH/ DV ZHOO DV WKH GHFN ZLQFK XVHG WR KDXO LQ WKH UHFRYHU\
OLQH DQG $'6 FDEOH1

$Q LPSRUWDQW WHVW IRU WKH FRPSOHWH V\VWHP FDPH LQ 0DUFK 4<<;1 7KH $'6 ,QWH0
JUDWHG $UWLFOH 7HVW +,$7,ZDV MXVW XQGHUZD\ LQ 3XJHW 6RXQG ZKHQ D FULWLFDO IDLO0
XUH RFFXUUHG WKDW VWRSSHG WKH HQWLUH WHVW1 ,W ZDV GHWHUPLQHG WKDW D VHFWLRQ RI $'6
LQWHUQRGH FDEOH ZDV GDPDJHG GXULQJ LQVWDOODWLRQ SUHYHQWLQJ DQ\ DFRXVWLF VLJQDOV
IURP UHDFKLQJ WKH VLJQDO SURFHVVLQJ YDQ RQ VKRUH17KH:,5( V\VWHPZDV QHDUE\
LQ SUHSDUDWLRQ IRU D VFKHGXOHG GHPRQVWUDWLRQ1:,5( ZDV FDOOHG LQWR HPHUJHQF\
DFWLRQ DQG ZDV DEOH WR PRELOL]H WKH QHFHVVDU\ HTXLSPHQW/ ORFDOL]H WKH IDLOXUH/
ILQG DQG UHWULHYH WKH EDG FDEOH/ DQG VSOLFH LQ D VHFWLRQ RI QHZ FDEOH/ DOO ZLWKLQ 57
KRXUV/ DOORZLQJ WKH ,$7 WR FRQWLQXH1 7KH UHPDLQGHU RI WKH WHVW ZHQW IODZOHVVO\
IROORZHG E\ D KLJKO\ VXFFHVVIXO :,5( RSHUDWLRQ WR UHFRYHU WKH HQWLUH ZHW0HQG
KDUGZDUH VXEV\VWHP1

,QPRUH UHFHQW DW0VHD$'6ILHOG WHVWLQJ/:,5(DQG LWV FRPSDQLRQ VSOLFLQJV\VWHP
KDYH EHHQ XVHG WR UHFRYHU FDEOHV DIWHU WHVWLQJ/PDNH SODQQHG FDEOH VSOLFHV DW DQ
RIIVKRUH XQGHUZDWHU MXQFWLRQ ER[/ DQG FRQGXFW $'6 FDEOH UHSDLUV1 7KH UHSDLU
RSHUDWLRQV KDYH UHVXOWHG LQ JUHDW VDYLQJV WR WKH $'6 SURJUDP ZKHQ FRPSDUHG
WR WKH FRVWV RI UHSODFHPHQW DQG RWKHU PRUH FRQYHQWLRQDO UHSDLU PHWKRGV1
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&RPPXQLFDWLRQ DQG ,QIRUPDWLRQ 6\VWHPV
'HSDUWPHQW +';3,

3URWRW\SH 9HVW $QWHQQD78

$ VLJQLILFDQW FKDOOHQJH LQ WKH GLJLWL]DWLRQ RI WKH EDWWOHVSDFH LV WR EULQJ WKH GLV0
WULEXWLRQ RI LQIRUPDWLRQ GRZQ WR WKH IRRW0PRELOH ZDUILJKWHU1 $OWKRXJK QHW0
ZRUNHG KLJK FDSDFLW\ UDGLRV ZLWK D YHU\ ODUJH IUHTXHQF\ UDQJH DUH FXUUHQWO\
XQGHU GHYHORSPHQW/ D QHZ DSSURDFK LV QHHGHG WR GHVLJQ WKH DQWHQQDV WR VXSSRUW
WKLV HYROXWLRQ1 7KH SURWRW\SH YHVW DQWHQQD KDV EHHQ IDEULFDWHG WR WHVW QHZ WHFK0
QLTXHV WR EH XVHG LQ WKH LQWHJUDWHG XOWUD ZLGHEDQG DQWHQQD V\VWHP1 7KLV DQWHQQD
V\VWHP ZLOO EH LQFRUSRUDWHG LQWR WKH FRPEDW ZHDU RI0DULQHV DQG 6ROGLHUV LQ WKH
ILHOG1

7KH GHYHORSPHQW RI DQ DQWHQQD V\VWHP IRU WKH0DQ03RUWDEOH -RLQW 7DFWLFDO5DGLR
LV D VFLHQFH DQG WHFKQRORJ\ SURMHFW IXQGHG E\0DULQH &RUSV UHVHDUFK DQG GHYHO0
RSPHQW +5)', 915 PRQH\ IRU FRPPDQG/ FRQWURO/ FRPPXQLFDWLRQV/ FRPSXWHUV
DQG LQWHOOLJHQFH SURMHFWV1 7KH SURMHFW EHJDQ LQ 0D\ 4<<<1 7KH SURMHFW LV EHLQJ
GRQH LQ FRRSHUDWLRQ ZLWK WKH 1DYDO 3RVWJUDGXDWH 6FKRRO +136,1

7KH SURWRW\SH LV D YHVW0LQWHJUDWHG DQWHQQD WKDW ZLOO EH WKH FHQWHUSLHFH LQ D XVHU0
IULHQGO\ FRPEDW ZHDU LQWHJUDWHG +&20:,1, V\VWHP1 ,W ZLOO RSHUDWH ZLWK OHJDF\
UDGLRV DVZHOO DVZLWK WKH -RLQW 7DFWLFDO 5DGLR 6\VWHPRI WKH IXWXUH17KH FRPSOHWH
V\VWHP ZLOO RSHUDWH RYHU DQ H[WUDRUGLQDULO\ ZLGH UDQJH IURP WZR WR DERYH 5333
PHJDKHUW]1 7KH 4333=4 UDWLR RI KLJKHVW WR ORZHVW IUHTXHQF\ LV PRUH WKDQ DQ\
H[LVWLQJ V\VWHP FDQ GR WRGD\1 7KH YHVW DQWHQQD LWVHOI ZLOO RSHUDWH LQ WKH 6300833
PHJDKHUW] IUHTXHQF\ UDQJH1 7KLV UDQJH FRYHUV WKH FRUH RI 0DULQH FRPPXQLFD0
WLRQV LQ WKH ILHOG/ WKH 6LQJOH&KDQQHO*URXQG DQG$LUERUQH5DGLR 6\VWHP +6,1&0
*$56,/ DQG WKH V\VWHPV XVHG IRU ORFDWLQJ DQG FRPPXQLFDWLQJ ZLWK VKLSV RU DLU0
SODQHV1

7KH YHVW OLQHU SURWRW\SH LV PDGH RI D FRPPHUFLDO IDEULF RI FRSSHU LQWHUZRYHQ
ZLWK SRO\HVWHU1 ,W LV EUHDWKDEOH/ OLJKW/ DQG KLJKO\ FRQGXFWLYH17KH GHYLDWLRQ RI WKH
PDWHULDO IURP D SHUIHFW FRQGXFWRU LV YHU\ VPDOO16LQFH WKH IDEULF/ RULJLQDOO\PDGH
WR SURWHFW HOHFWURQLF GHYLFHV IURP UDGLDWLRQ/PHOWV HDVLO\/ FRSSHU WDSH ZDV VHZHG
WR WKH IDEULF WR PDNH VROGHULQJ SRVVLEOH1

5DGLDWLRQ KD]DUGV DUH WKH QH[W FKDOOHQJH IRU WKH WHDP WR DGGUHVV1$VZLWK D FHOOX0
ODU SKRQH QH[W WR WKH HDU/ UDGLDWLRQ HPDQDWHV IURP WKH DQWHQQD YHVW1 7KH UHVHDUFK
WHDP ZLOO LQYHVWLJDWH/ DVVHVV/ DQG GHWHUPLQH ZD\V WR PLWLJDWH DQ\ GDQJHUV IURP
WKH UDGLDWLRQ1

,Q DGGLWLRQ WR LPSURYLQJ WKH YHVW GHVLJQ DQG LQYHVWLJDWLQJ UDGLDWLRQ KD]DUGV/ WKH
136 WHDP LV SHUIRUPLQJ UHVHDUFK RQ IUDFWDO0EDVHGDQWHQQDV WKDW FDQ EH LQWHJUDWHG
LQWR D KHOPHW1 6LPXODWLRQV UXQ DW 136 LQGLFDWH WKDW D IUHTXHQF\ FRYHUDJH IURP
733 WR DERYH 5333PHJDKHUW] LV SRVVLEOH1 66& 6DQ 'LHJR ZLOO IDEULFDWH D SURWR0
W\SH DQG DVVHVV WKLV GHVLJQ1$GGLWLRQDO FKDOOHQJHV LQFOXGH LQWHJUDWLQJ WKH DQWHQ0
QDV LQWRRQH V\VWHPDQG LQYHVWLJDWLQJ WKH UREXVWQHVVRIZHDUDEOH DQWHQQD V\VWHPV
LQ KDUVK HQYLURQPHQWV1
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7KH PRWKHU SURMHFW WR WKH DQWHQQD HIIRUW LV WKH GHYHORSPHQW RI WKH -RLQW 7DFWLFDO
5DGLR 6\VWHP +-756,1 66& 6DQ 'LHJR LV SURYLGLQJ WKH VLPXODWLRQ/ PRGHOLQJ/
DQG UHTXLUHPHQWV DQDO\VLV IRU WKH 0DULQHV RQ WKLV SURMHFW1 ,Q DGGLWLRQ/ WKH -756
SURYLGHV WKH WUDQVLWLRQ SDWK IRU WKH &20:,1 DQWHQQD V\VWHP1 (YHQWXDOO\ WKH
5)' WHDP HQYLVLRQV SURYLGLQJ HYHU\ IRRW0PRELOH ZDUILJKWHU ZLWK DQ DQWHQQD
OLQHG YHVW WKDW ZRXOG PDNH WKH UDGLR RSHUDWRU FRPSOHWHO\ LQFRQVSLFXRXV1

6327 *HRORFDWLRQ 7HFKQRORJ\79

$ 9,3 GHPRQVWUDWLRQ RI JHRORFDWLRQ WHFKQRORJ\ WDVNHG XQGHU WKH 'HIHQVH
$GYDQFHG 5HVHDUFK 3URMHFWV $JHQF\ +'$53$, 6PDOO 8QLW 2SHUDWLRQV +682,
SURJUDP ZDV SUHVHQWHG DW WKH 0F.HQQD 0LOLWDU\ 2SHUDWLRQV LQ 8UEDQ 7HUUDLQ
+0287, )DFLOLW\/ )RUW %HQQLQJ/ *HRUJLD1 7KH SURJUDP FDOOHG 6ROGLHU 3RVLWLRQ
2ULHQWDWLRQ DQG 7UDFNLQJ +6327, ZDV GHYHORSHG WR GHPRQVWUDWH OLJKWZHLJKW/
SRUWDEOH JHRORFDWLRQ WHFKQRORJ\ IRU XVH E\ 682 SHUVRQQHO ZRUNLQJ LQ D YDULHW\
RI HQYLURQPHQWV LQFOXGLQJ XUEDQ/ IRUHVW/ DQG FDQ\RQ1 ,Q DGGLWLRQ/ DQ LQ0EXLOGLQJ
SHUVRQQHO WUDFNLQJ V\VWHP ZDV GHYHORSHG DQG GHPRQVWUDWHG1

66& 6DQ 'LHJR ZDV WKH GHVLJQDWHG WHFKQLFDO DJHQW IRU WKH 6327 SURMHFW1 7KH
'$53$7DFWLFDO 7HFKQRORJ\2IILFH/XQGHU WKH GLUHFWLRQ WKH8161$LU )RUFH/ LQLWL0
DWHG WKH 6327 SURJUDP WR GHPRQVWUDWH DQ LQWHJUDWHG JHRORFDWLRQ GHYLFH/ WKH
6SHFLDOL]HG 1DYLJDWLRQ IRU ,QGRRU 3HUVRQQHO +61,3(5, XQLW1 7KLV XQLW LQFRUSR0
UDWHV WKH*OREDO 3RVLWLRQLQJ 6\VWHP +*36,/ GLIIHUHQWLDO *36/ ORQJ0UDQJH QDYLJD0
WLRQ +/25$1,/ DQG LQHUWLDO PHDVXUHPHQW XQLW +,08, IRU XVH LQ D YDULHW\ RI HQYL0
URQPHQWV ZKHUH *36 PD\ QRW DOZD\V EH DYDLODEOH1

*HRORFDWLRQ SURYLGHV PLOLWDU\ IRUFH FRPPDQGHUV ZLWK ORFDWLRQ LQIRUPDWLRQ DV
WR ZKHUH WKHLU SHRSOH DQG DVVHWV DUH LQ D YDULHW\ RI FLUFXPVWDQFHV1 )RU H[DPSOH/
D VTXDG OHYHO VPDOO XQLW RSHUDWLRQPLJKW EH UHTXLUHG WR JR LQWR D WKLUGZRUOG FRXQ0
WU\ WR UHVFXH KRVWDJHV RU HYDFXDWH DQ HPEDVV\1 3RWHQWLDOO\/ VROGLHUV FRXOG EH RXW0
ILWWHG ZLWK 6327 WR LGHQWLI\ WKHLU LQGLYLGXDO ZKHUHDERXWV1

)RU WKH GHPRQVWUDWLRQ/ 6327 SURYLGHG 40VHFRQG SRVLWLRQ XSGDWHV WR WKH FRP0
PDQG FHQWHU RYHU D YHU\ KLJK IUHTXHQF\ UDGLR OLQN1 7KH SURJUDP JRDO LV WR KDYH
D GHYLFH WKDW SURYLGHV ORFDWLRQ DFFXUDF\ WR DERXW 43PHWHUV LQ XUEDQ WHUUDLQ DUHDV/
8PHWHUV LQ KHDYLO\ IRUHVWHG DUHDV/ DQG 6PHWHUV LQVLGH EXLOGLQJV1 7KH SXUSRVH RI
WKH 9,3 GHPRQVWUDWLRQ ZDV WR DFWXDOO\ GHPRQVWUDWH WKHVH FDSDELOLWLHV1

,Q 4<<:/ FRQWUDFWV ZHUH DZDUGHG WR GHYHORS FRPSRQHQWV IRU WKH 6327 V\VWHP
XQGHU D EURDG DJHQF\ DQQRXQFHPHQW147(&+ GHYHORSHG D ORZ0SRZHU/ KLJK0DF0
FXUDF\ FORFN FDOOHG0&;2 WKDW SURYLGHV D FRPPRQ0WLPH UHIHUHQFH IRU DOO FRP0
SRQHQWV RI 63271 5RFNZHOO ZDV WKH V\VWHP LQWHJUDWRU DQG GHYHORSHG WKH ORZ0
SRZHU *36 UHFHLYHU1 7KH UHFHLYHU XVHV PDVVLYHO\ SDUDOOHO FRUUHODWRUV IRU UDSLG
DFTXLVLWLRQ DQG RQO\ XVHV 5 MRXOHV RI HQHUJ\ SHU SRVLWLRQ IL[1 7KH FRPPDQGHU·V
PDSSLQJ V\VWHP GLVSOD\V WKH SRVLWLRQ RI WKH 6327 UHFHLYHU LQ UHDO WLPH1'$53$
IXQGHG WKH&RDVW*XDUG$FDGHP\ WR GHYHORS D ORZ0SRZHU/25$1UHFHLYHUZLWK
DPDJQHWLF ORRS0EDVHG DQWHQQD1$Q LQ0EXLOGLQJ WLPH GLIIHUHQFH RI DUULYDO V\VWHP
+7'2$, ZDV DOVR GHYHORSHG E\ WKH &RDVW *XDUG $FDGHP\1 7KH 7'2$ FDQ
WUDQVPLW IURP LQVLGH D EXLOGLQJ WR UHFHLYHUV RXWVLGH DQGGHWHUPLQH D WKUHH0GLPHQ0
VLRQDO ORFDWLRQ IL[ ZLWKLQ D 60PHWHU GLVWDQFH1
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7KH0F.HQQD0287 IDFLOLW\ZDVFKRVHQ EHFDXVH LW RIIHUV D UHSUHVHQWDWLYH VHWXS
RI D VPDOO WKLUG0ZRUOG YLOODJH/ KDV D FHQWUDOL]HG FRPPDQG FHQWHU/ DQG LV IXOO\
LQVWUXPHQWHG WR SURYLGH REVHUYDWLRQ E\ 9,3 SHUVRQQHO1 7KH 9,3 GHPRQVWUDWLRQ
ZDV FRQGXFWHG PXFK OLNH D SOD\ DQG ZDV RUJDQL]HG ZLWK WZR DFWV ZLWK WKUHH
VFHQHV HDFK1$FW , 6FHQH4GHPRQVWUDWHG WUDFNLQJ RI DPRELOH FRPPDQGSRVW17KH
61,3(5 SRUWDEOH XQLW ZDV SODFHG LQ D PRYLQJ YDQ DQG WUDQVPLWWHG LWV ORFDWLRQ
EDFN WR WKH 0F.HQQD FRPPDQG FHQWHU ZKHUH REVHUYHUV FRXOG PRQLWRU LWV SRVL0
WLRQ RQ D PRYLQJ PDS GLVSOD\1 ,Q $FW , 6FHQH 5/ WKH 61,3(5 XQLW ZDV RSHUDWHG
LQ WKH /25$1 PRGH DQG WKH 61,3(5 XQLW VLPXODWHG WKH RSHUDWLRQ DV D FRYHUW
WDJJLQJ GHYLFH1 7KH 61,3(5 XQLW WUDQVPLWWHG LWV SRVLWLRQ EDFN WR WKH FRPPDQG
FHQWHU DQG REVHUYHUV DJDLQ ZDWFKHG RQ D PRYLQJ PDS GLVSOD\1 ,Q DGGLWLRQ/ RXW0
GRRU FDPHUDV LQVWDOOHG DW WKH0F.HQQD0287 IDFLOLW\ SURYLGHG OLYH YLGHR RI WKH
PRYHPHQW1 ,Q$FW , 6FHQH 6/ WKH 61,3(5XQLW ZDV DJDLQ XVHG LQ WKH YDQ/ UHWUDFHG
WKH SDWK WDNHQ LQ WKH SUHYLRXV VFHQH/ DQG VLPXODWHG D IULHQGO\ IRUFH JDWKHULQJ
LQWHOOLJHQFH1

,Q $FW ,, 6FHQH 4/ D VTXDG RI VROGLHUV +RQH FDUU\LQJ WKH 61,3(5 XQLW RQ KLV EDFN,
ZDONHG WKURXJK D ZRRGHG DUHD/ HQFRXQWHUHG D KRVWLOH PRUWDU WHDP/ KDG D ILUH0
ILJKW/ DQG VHFXUHG WKH DUHD1 7KH VROGLHU ZLWK WKH 61,3(5 XQLW ZDV WUDFNHG DQG
KLV ORFDWLRQ LGHQWLILHG1 ,Q $FW ,, 6FHQH 5/ WKH VTXDG ZDV WUDFNHG DV WKH\ FOHDUHG
D FKXUFK DQG SUHSDUHG IRU DQ DVVDXOW RQ D EXLOGLQJ FRQWDLQLQJ WHUURULVWV1 $ZLUH0
OHVV YLGHR FDPHUD ZDV VHW XS DQG REVHUYHUV FRXOG ZDWFK WKH OLYH DFWLRQ YLGHR1 ,Q
$FW ,, 6FHQH6/ D VPDOO XQLW RI VROGLHUV +RQH FDUU\LQJ D7'2$ WUDQVPLWWHU, HQWHUHG
D EXLOGLQJ FRQWDLQLQJ WHUURULVWV/ KDG D ILUHILJKW/ DQG FDSWXUHG WKH WHUURULVWV1 7KH
EXLOGLQJ ZDV LQVWUXPHQWHG ZLWK YLGHR/ VRXQG/ DQG DFRXVWLFDO WUDFNLQJ GHYLFHV1
7KH 7'2$ V\VWHPZDV DEOH WR WUDFN WKH VROGLHU LQVLGH WKH EXLOGLQJ/ DQG KLV ORFD0
WLRQ ZDV WUDQVPLWWHG EDFN WR WKH FRPPDQG FHQWHU1 2EVHUYHUV ZHUH DEOH WR YLHZ
OLYH DFWLRQ YLGHR/ VRXQG/ DQG WKH 7'2$ ORFDWLRQ RQ D PRYLQJ PDS GLVSOD\1

7KH 682 JHRORFDWLRQ 9,3 GHPRQVWUDWLRQ VXFFHVVIXOO\ SUHVHQWHG D OLYH DFWLRQ
GHPRQVWUDWLRQ WR DQ DXGLHQFH RI DSSUR[LPDWHO\58 SHRSOH IURP VHYHUDO RUJDQL]D0
WLRQV1

5HDO07LPH ,QWHOOLJHQFH ,PDJHU\ 6XSSRUW WR .HUQDO
%OLW]7:

8QGHU WDVNLQJ IURP WKH +LJK $OWLWXGH2(QGXUDQFH 8QPDQQHG $HULDO 9HKLFOH
++$(8$9, -RLQW 3URJUDP2IILFH/ 66& 6DQ'LHJR IXOILOOHG D FULWLFDO UROH LQ JHW0
WLQJ UHDO0WLPH UHFRQQDLVVDQFH LQIRUPDWLRQ WR WDFWLFDO XVHUV LQ WKH ILHOG1 7KH 866
&RURQDGR +$*)0044, ZDV SURYLGHG QHDU UHDO0WLPH LQWHOOLJHQFH LPDJHU\ LQ VXS0
SRUW RI WKHLU UROH LQ WKH .HUQDO %OLW] H[HUFLVH GXULQJ$SULO 4<<<17KH VXFFHVV ZDV
WKH UHVXOW RI D FURVV0GHSDUWPHQW HIIRUW E\ D WHDP RI JRYHUQPHQW DQG FRQWUDFWRU
SHUVRQQHO1

8VLQJ 6\QWKHWLF $SHUWXUH 5DGDU +6$5, DQG ZLGH DUHD VHDUFK VHQVRU SDFNDJHV
GHYHORSHG IRU WKH *OREDO +DZN 8$9/ DQ $06 DLUFUDIW ZDV HPSOR\HG DV D UHFRQ0
QDLVVDQFH SODWIRUP GXULQJ WKH H[HUFLVH LQ VXSSRUW RI 1DY\ SHUVRQQHO1 7KH LQIRU0
PDWLRQ WUDQVPLWWHG WR &RURQDGR ZDV XVHG DV D NH\ LQSXW IRU WDFWLFDO GHFLVLRQ
PDNLQJ17KLV LQFOXGHG VWULNH SODQQLQJ DQG WKH DOORFDWLRQ RI SODWIRUP DQGZHDSRQ
UHVRXUFHV1
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8VLQJ LQ0SODFH DVVHWV IURP WKH 'HIHQVH ,QIRUPDWLRQ 6\VWHPV $JHQF\ +',6$,
DQG WKH'HIHQVH$GYDQFHG5HVHDUFK 3URMHFWV$JHQF\ +'$53$,/66&6DQ'LHJR
GHYHORSHG D JOREDO KLJK0VSHHG FRPPXQLFDWLRQV DUFKLWHFWXUH DW H[WUHPHO\ ORZ
FRVW RU/ LQ VRPH FDVHV/ DW QR FRVW DW DOO1(OHPHQWV RI WKH'HIHQVH ,QIRUPDWLRQ 6\V0
WHPV 1HWZRUN/ /HDGLQJ (GJH 6HUYLFHV +',6100/(6,/ WKH 'HIHQVH 5HVHDUFK
(QJLQHHULQJ 1HWZRUN +'5(1,/ DQG SKDVHV RQH DQG WZR RI WKH *OREDO %URDGFDVW
6HUYLFH +*%6,ZHUH IXVHG LQWR DQ HFRQRPLF/ VHFXUH/ DQG KLJKO\ UREXVW LQIRUPD0
WLRQ VXSHUKLJKZD\ ZKLFK VHUYHG LQWHOOLJHQFH H[SORLWDWLRQ V\VWHPV DERDUG&RUR0
QDGR1 7DFWLFDO XQLWV DW 1HOOLV $LU )RUFH %DVH DQG )DOORQ 1DYDO $LU 6WDWLRQ ZHUH
DOVR LQFOXGHG LQ WKH H[HUFLVH/EXWZHUHSUHYHQWHG IURPSDUWLFLSDWLQJGXH WR WHFKQL0
FDO SUREOHPV XQUHODWHG WR WKH LPDJHU\ GLVVHPLQDWLRQ SKDVH RI WKH FRPEDW RSHUD0
WLRQV1

66& 6DQ 'LHJR GHVLJQHG DQ DUFKLWHFWXUH WKDW PDGH XVH RI D FRPELQDWLRQ RI FRS0
SHU DQG ILEHU0RSWLF ODQG OLQHV/ UDGLR IUHTXHQF\ PLFURZDYH OLQNV/ DQG VDWHOOLWH
EURDGFDVW UHVRXUFHV/ HPSOR\LQJ VWDWH0RI0WKH0DUW DV\QFKURQRXV WUDQVIHU PRGH
+$70, QHWZRUNLQJ WHFKQRORJ\1 7KH LPDJHU\ RULJLQDWLQJ IURP WKH UHFRQQDLV0
VDQFH DLUIUDPH VHQVRU VHWZDV UHFHLYHGDQGSURFHVVHGGLUHFWO\ DW WKH*OREDO+DZN
0LVVLRQ &RQWURO (OHPHQW +0&(, SRVLWLRQHG DW WKH 7HOHG\QH 5\DQ IDFLOLW\ LQ 6DQ
'LHJR1 )URP 7HOHG\QH 5\DQ/ WKH GDWD ZHUH SDVVHG WR 66& 6DQ 'LHJR YLD D FRP0
PHUFLDOZLGH0EDQG ODQG OLQHZKHUH LWZDV LQMHFWHG RQWR WKH XQFODVVLILHG$70QHW0
ZRUNLQJ V\VWHPV1 8VLQJ DQ LQQRYDWLYH 2PQLFDVW SURFHGXUH/ WKH LPDJHU\ ZDV
WKHQ EULGJHG RQWR 66& 6DQ 'LHJR VHFXUH FODVVLILHG QHWZRUNV DW WKH 3UHFLVLRQ
(QJDJHPHQW &HQWHU RI WKH )XWXUH +3(&2),/ZLWK OHVV WKDQ D IHZ VHFRQGV GHOD\1
7KH FODVVLILHG$70QHWZRUNV SURYLGHG D VHFXUH KLJK0VSHHG SDWK IRU LQIRUPDWLRQ
WUDQVSRUW WR *%6 SKDVH RQH DQG WZR JURXQG VWDWLRQV LQ 6XIIRON/ DQG DW:DKLDZD/
+DZDLL1 6DWHOOLWH EURDGFDVW WKHQ UHOD\HG WKH LPDJH ILOHV RQ WR XVHUV DERDUG&RUR0
QDGR1 7KH LPDJH ILOHV ZHUH DYDLODEOH WR XVHUV DW 1HOOLV DQG )DOORQ KDG WKH\ EHHQ
DEOH WR SDUWLFLSDWH1

7HOHG\QH5\DQ$HURQDXWLFDO/ EXLOGHU RI WKH*OREDO+DZN/ FUHDWHG WDLORUHG LPDJH
ILOHV WR PRUH SUHFLVHO\ VXSSRUW .HUQDO %OLW]1 ,PDJH DQDO\VWV DW 7HOHG\QH FUHDWHG
VPDOOHU DQG VSHFLDOL]HG FKLSV RI ODUJHU ILOHV IRU WUDQVPLVVLRQ E\ UHYLHZLQJ WKH
UHFHLYHG LPDJHU\ DQG VHOHFWLQJ RQO\ WKRVH DUHDV RI LQWHUHVW WR WKH WDFWLFDO XVHUV1
%RWK 6$5 DQG ZLGH DUHD VHDUFK LPDJHU\ FKLSV ZHUH WUDQVIHUUHG WR WKH *%6 DQG
XSOLQNHG WR WKH XVHUV GXULQJ WKH H[HUFLVH1 7KLV UHVXOWHG LQ D ORZHU FRPPXQLFD0
WLRQV EDQGZLGWK XVH DQG UHGXFHG WKH HQG0XVHU ZRUNORDG DW WKH ILHOG VLWH1

)LIWHHQ 6$5 VSRW LPDJH FKLSV DYHUDJLQJ 4;16PHJDE\WHV +0E\WHV, DQG 48 6$5
ZLGH DUHD VHDUFK LPDJH FKLSV DYHUDJLQJ ;0E\WHV ZHUH EURDGFDVW RYHU D 50KRXU
SHULRG1 $ WRWDO RI 6<8 0E\WHV RI LPDJHU\ ZHUH EURDGFDVW GXULQJ WKH H[HUFLVH/
UHVXOWLQJ LQ D WRWDO WUDQVPLVVLRQ RI 417 JLJDE\WHV LQFOXGLQJ UHWUDQVPLVVLRQV1

$OWKRXJK WKH SULPDU\ SXUSRVH RI WKH LPDJHU\ GLVVHPLQDWLRQ ZDV WR GHPRQVWUDWH
WKH XWLOLW\ RI *OREDO +DZN LQIRUPDWLRQ WR WKH ZDUILJKWHU/ WKH H[HUFLVH VKRZFDVHG
WKH FDSDELOLWLHV DQG HIIHFWLYHQHVV RI RSHUDWLRQDO DQG H[SHULPHQWDO'HSDUWPHQW RI
'HIHQVH +'R', FRPPXQLFDWLRQV UHVRXUFHV1 7KH 8$9 LPDJHU\ GLVVHPLQDWLRQ
H[HUFLVHV FOHDUO\ VKRZHG WKDW WKH FXUUHQW 'R' FRQQHFWLYLWLHV DQG EDQGZLGWK
DYDLODELOLW\ FDQ VHUYH ZLGHO\ GLVSHUVHG ILJKWLQJ XQLWV HQJDJHG LQ VLPXOWDQHRXV/
LQGHSHQGHQW FRPEDW DFWLRQV ZLWK YLUWXDO WUDQVSDUHQF\ WR WKH HQG XVHUV1 7KH\ FDQ
GR VR ZLWK D PLQLPDO RI UHTXLUHG FRPPXQLFDWLRQV WHFKQLFDO VXSSRUW1
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&RQFXUUHQW ZLWK WKH LPDJHU\ GLVVHPLQDWLRQ HIIRUW/ 66& 6DQ 'LHJR LV DOVR GHYHO0
RSLQJ DQ ,PDJH 3URGXFW /LEUDU\ +,3/, FDSDELOLW\ LQ WKH 3(&2) ORFDWHG 7RSVLGH/
%XLOGLQJ $681 %DVHG RQ WKH 1DWLRQDO ,PDJHU\ DQG 0DSSLQJ $JHQF\ +1,0$,
VWDQGDUG/ WKH ,3/ ZLOO FRQWDLQ D ODUJH GDWDEDVH RI *OREDO +DZN DQG 1DWLRQDO
LPDJH ILOHV1 ,W ZLOO KDYH LQWHUIDFHV ZLWK VHYHUDO ZLGH0EDQG DQG VHFXUH QHWZRUNV
DOORZLQJ UHPRWH XVHUV VPDUW SXOO DFFHVV WR LQGXVWULDO VHFXULW\ UHJXODWLRQ +,65,
GDWD17KH ,3/ZLOO SURYLGH WKH1DY\ DPHDQV WR H[SORUH HIIHFWLYHPHWKRGV WR LQWH0
JUDWH XQPDQQHG DHULDO UHFRQQDLVVDQFH VHQVRU LQIRUPDWLRQ LQWR WDFWLFDO ZDUILJKW0
LQJ WDVNV1 6SHFLDO HPSKDVLV ZLOO EH IRFXVHG RQ WKH XWLOLW\ RI 8$9 GDWD LQ WKH SUR0
VHFXWLRQ RI OLWWRUDO ZDUIDUH VFHQDULRV1

$ ILUVW HIIRUW RI WKH ,3/ ZLOO EH WR GHWHUPLQH PHWKRGV RI LPDJH SDUWLWLRQLQJ IRU
ODUJH ILOHV1 7KLV ZLOO HQDEOH ILHOG XVHUV ZLWK UHGXFHG FRPPXQLFDWLRQV FDSDELOLW\
+VXFK DV VKLSERDUG LQWHOOLJHQFH H[SORLWDWLRQ V\VWHPV, WR UHFHLYH GDWD LQ D WLPH
IUDPH WKDW LV FRPPHQVXUDWH ZLWK WKH WLPH OLQH RI WKH EDWWOH1 7\SLFDOO\/ *OREDO
+DZN JHQHUDWHV LPDJHV IURP 73 WR 483 0E\WHV LQ OHQJWK1 7KH EDQGZLGWK RI D
FRPPRQ 7004 FRPPXQLFDWLRQV FKDQQHO LV RQO\ 418770E\WHV SHU VHFRQG/ UHVXOW0
LQJ LQ D ZRUVW0FDVH WUDQVPLVVLRQ WLPH RI DERXW 53PLQXWHV1 7KH ,3/ ZLOO LQYHVWL0
JDWH VPDUW SXOO WHFKQLTXHV WKDW WDLORU WKH FRQWHQW RI WKH LPDJH WR WKH QHHG RI WKH
XVHU/ HIIHFWLYHO\ UHGXFLQJ WUDQVPLVVLRQ WLPH1

6$%(5 7HDP &HUWLILFDWH RI ([FHOOHQFH7;

$ &HUWLILFDWH RI ([FHOOHQFH IRU $FTXLVLWLRQ 5HIRUP ZDV DZDUGHG WR WKH 6LWXD0
WLRQDO $ZDUHQHVV %HDFRQ ZLWK 5HSO\ +6$%(5, WHDP1 7KH DZDUG LV JLYHQ WR
WHDPVZKR VXFFHVVIXOO\ LPSOHPHQW$FTXLVLWLRQ5HIRUP UHTXLUHPHQWV LQ QHZDQG
LQQRYDWLYH ZD\V1 ,Q WKH FDVH RI 6$%(5/ WKH SURJUDP WUDQVLWLRQHG IURP DQ
$GYDQFHG &RQFHSW 7HFKQRORJ\'HPRQVWUDWLRQ +$&7', WR D IRUPDO $FTXLVLWLRQ
&DWHJRU\ ,,, SURJUDP/ HQWHULQJ WKH HQJLQHHULQJ DQGPDQXIDFWXULQJ GHYHORSPHQW
SKDVH1

7KH 6$%(5 WHDP FRQGXFWHG SODQQHG DFTXLVLWLRQ WDVNV XWLOL]LQJ PXOWLSOH LQWH0
JUDWHG SURGXFW WHDPV IURP WKH HQJLQHHULQJ/ ORJLVWLFV/ FRVW HVWLPDWLRQ/ FRQWUDFWV/
OHJDO FRXQFLO/ WHVW DQG HYDOXDWLRQ/ VSRQVRU/ DQG FRQWUDFW VXSSRUW FRPPXQLWLHV1$
IOH[LEOH V\VWHPSHUIRUPDQFH GRFXPHQW/ZKHUH EHVW YDOXHZDV NH\/ DLGHG GUDPDW0
LFDOO\ GXULQJ FRVW DV DQ LQGHSHQGHQW YDULDEOH DQDO\VLV1 (DUO\ DQG FRQWLQXRXV
LQYROYHPHQW ZLWK WKH 2SHUDWLRQDO 7HVW DQG (YDOXDWLRQ )RUFH FRPPDQG DLGHG LQ
WKH SURJUDP·V VXFFHVV1 (DUO\ LQYROYHPHQW ZLWK WKH 63$:$5 $FTXLVLWLRQ
5HIRUP 2IILFH DOVR JDYH VXSSRUW ZLWK DFTXLVLWLRQ FRRUGLQDWLRQ WHDP PHHWLQJV
DQG PLOHVWRQH GHFLVLRQ EULHIV UHVXOWLQJ LQ D VLJQHG 0LOHVWRQH ,, OHWWHU IURP WKH
0LOHVWRQH 'HFLVLRQ $XWKRULW\/ 63$:$5 33$1

7KH2IILFH RI &KLHI RI 1DYDO 2SHUDWLRQV/'LUHFWRU 6SDFH DQG (OHFWURQLF:DUIDUH
+19, LQLWLDWHG 6$%(5 SURMHFW GHYHORSPHQW LQ )HEUXDU\ 4<<71 )XQGLQJ ZDV SUR0
YLGHG E\ 19 WR VWXG\ ORZ0FRVW WHFKQRORJLHV WKDW ZRXOG VXSSRUW D WZR0ZD\ RYHU0
WKH0KRUL]RQ +27+, OLQN IRU VLWXDWLRQDO DZDUHQHVV +6$, DQG IULHQGO\ LGHQWLILFD0
WLRQ +),',1 7KH 'HSDUWPHQW RI 'HIHQVH KDV DQ LPSRUWDQW UHTXLUHPHQW WR ORFDWH
DQG LGHQWLI\ XQLWV LQ WKH ILHOG IRU HIILFLHQW IRUFH PDQDJHPHQW DQG IRU DYRLGDQFH
RI IUDWULFLGH1
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,Q -XO\ 4<<7/ WKH -RLQW 5HTXLUHPHQW 2YHUVLJKW &RXQFLO DGRSWHG WKH 6$%(5FRQ0
FHSW DV D TXLFN ORRN&RPEDW ,GHQWLILFDWLRQ +&,', WHFKQRORJ\16$%(5/ DVGHPRQ0
VWUDWHG E\ WKH FXUUHQW SURWRW\SH V\VWHP/ VKRZHG VWURQJPLOLWDU\ XWLOLW\ IRU 6$ E\
SURYLGLQJ DXWRPDWLF UHDO0WLPH JURXQG IRUFH SRVLWLRQ ORFDWLRQ LQIRUPDWLRQ +3/,,1
7KH &,' $&7' SURMHFW GHPRQVWUDWHG V\VWHP DOWHUQDWLYHV WR SRVLWLYHO\ LGHQWLI\
IULHQGO\ DQG KRVWLOH SODWIRUPV GXULQJ DLU0WR0JURXQG DQG JURXQG0WR0JURXQGRSHUD0
WLRQV WR SUHFOXGH IUDWULFLGH1 7KH -RLQW &RPPDQG/ &RQWURO/ &RPPXQLFDWLRQV/
&RPSXWHUV/ ,QWHOOLJHQFH/ 6XUYHLOODQFH/ DQG 5HFRQQDLVVDQFH %DWWOH &HQWHU FRP0
SOHWHG DVVHVVPHQW RI WKH 6$%(5 $&7' PLOLWDU\ XWLOLW\ LQ 6HSWHPEHU 4<<;1

7KH 6$%(5 EHDFRQ JHQHUDWHV D VLJQDO WKDW JLYHV D SRVLWLRQ IURP D *OREDO 3RVL0
WLRQLQJ 6\VWHP +*36, UHFHLYHU/ DORQJZLWK FRXUVH/ VSHHG/ DOWLWXGH/ DQG XQLW LGHQ0
WLILHU XVLQJ DQ HQFLSKHUHG EXUVW WUDQVPLVVLRQ1 $ IUDWULFLGH DYRLGDQFH FDSDELOLW\
LV GHULYHG ZKHQ D 6$%(5 HTXLSSHG LQWHUURJDWRU WUDQVPLWWLQJ DQ ´LQWHQG WR
VKRRWµ VLJQDO YLD OLQH RI VLJKW +/26, LQGLFDWHV WKH LQWHQGHG WDUJHW SRVLWLRQ DQG
D OHWKDO UDGLXV1$OO 6$%(5 XQLWV RQ WKH QHWZRUN/ZLWKLQ /26 RI WKH LQWHUURJDWRU/
ZLOO UHFHLYH WKH SRVLWLRQ DQG OHWKDO UDGLXV DQG FRPSDUH WKLV ZLWK WKHLU RZQ SRVL0
WLRQ1 $Q\ 6$%(5 XQLW ZLWKLQ WKH OHWKDO UDGLXV DUHD ZLOO WUDQVPLW D ´GRQ·W VKRRW
PHµ UHSO\ WR WKH LQWHUURJDWLQJ XQLW1 6$%(5 FDQ EH ILHOGHG RQ ERWK DPSKLELRXV
UHDGLQHVV JURXSV DQG GHSOR\HG ODQG IRUFH SODWIRUPV1 6$%(5 SURYLGHV FRQWLQX0
RXV EDWWOH VSDFH 6$ DQG ),' WR FRPPDQG DQG FRQWURO QHWZRUNV XVLQJ XOWUDKLJK
IUHTXHQF\ /26 DQG 27+ FRPPXQLFDWLRQV1 7KH V\VWHP SURYLGHV WKH PLVVLRQ
FRPPDQGHU/ XQLW/ VDLORU/ VROGLHU/ RU PDULQH ZLWK D GLVSOD\ RI WKH ORFDO 6$ SLFWXUH
WKDW FDQ EH IRUZDUGHG WR WKH *OREDO &RPPDQG DQG &RQWURO 6\VWHP &RPPRQ
2SHUDWLRQDO 3LFWXUH +&23, RU RWKHU GDWD OLQNV1

6$%(5 RSHUDWHV XVLQJ HVWDEOLVKHG MRLQW *36/ VDWHOOLWH FRPPXQLFDWLRQV/ DQG
FRPPDQG/ FRQWURO/ FRPPXQLFDWLRQV/ FRPSXWHUV/ DQG LQWHOOLJHQFH WHFKQRORJ\1 ,W
LV FXUUHQWO\ XQGHUJRLQJ D VRIWZDUH XSJUDGH WR EH'HIHQVH ,QIRUPDWLRQ ,QIUDVWUXF0
WXUH &RPPRQ 2SHUDWLQJ (QYLURQPHQW FRPSOLDQW1 6$%(5 LV FRPSDWLEOH DQG
LQWHURSHUDEOH YLD WKH &23 ZLWK H[LVWLQJ 3/, DQG FRPPXQLFDWLRQV WHFKQRORJLHV/
VXFK DV 3RVLWLRQ/RFDWLRQ5HSRUWLQJ 6\VWHP +3/56,2(QKDQFHG 3/56 DQG6LWXD0
WLRQDO$ZDUHQHVV'DWD /LQN17KLVZDV GHPRQVWUDWHG GXULQJ VHYHUDO -RLQW:DUULRU
,QWHURSHUDELOLW\ 'HPRQVWUDWLRQV DQG $OO 6HUYLFH &RPEDW ,GHQWLILFDWLRQ (YDOXD0
WLRQ 7HDP H[HUFLVHV1

6$%(5 &'18 3URRI0RI0&RQFHSW7<

$ FURVV0GHSDUWPHQWDO 66& 6DQ 'LHJR WHDP FRPSOHWHG D YHU\ VXFFHVVIXO 6LWXD0
WLRQDO$ZDUHQHVV%HDFRQZLWK5HSO\ +6$%(5,2&RQWURO'LVSOD\1DYLJDWLRQ8QLW
+&'18, SURRI0RI0FRQFHSW GHPRQVWUDWLRQ1 7KH GHPRQVWUDWLRQ ZDV KHOG RQERDUG
D 0DULQH 8+0041 KHOLFRSWHU DW 1DYDO $LU 6WDWLRQ +1$6, 3DWX[HQW 5LYHU/0DU\0
ODQG1 7KH JRDO RI WKH GHPRQVWUDWLRQ ZDV WR SURYH WKDW FDSDELOLW\ FDQ EH SXW LQWR
DLUFUDIW LQH[SHQVLYHO\ ZLWK VRIWZDUH DQG ZLWKRXW KDYLQJ WR EX\ QHZ HTXLSPHQW1

8QGHU VSRQVRUVKLS RI 63$:$53URJUDP0DQDJHU/1DYLJDWLRQ 6\VWHPV DQG $LU
7UDIILF &RQWURO +30:04;:,/ D FRRSHUDWLYH HIIRUW EHWZHHQ WKH 5DGLR )UHTXHQF\
1HWZRUNV %UDQFK +';57, DQG WKH *OREDO 3RVLWLRQLQJ 6\VWHP +*36, 'HYHORSPHQW
%UDQFK +'646, SURYLGHG D SURRI0RI0FRQFHSW GHPRQVWUDWLRQ RI HTXLSSLQJ DQ DLU0
FUDIW ZLWK IXQFWLRQDOLW\ ZLWKRXW XVLQJ DQ\ DGGLWLRQDO KDUGZDUH1 7KLV LQYROYHG
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PRGLI\LQJ WKH VRIWZDUH DSSOLFDWLRQ IRU WKH &'18/ DQ H[LVWLQJ 66& 6DQ 'LHJR
'64 SURGXFW/ DQG PRGLI\LQJ DQ H[LVWLQJ DLUFUDIW 'HPDQG0$VVLJQHG 0XOWLSOH0
$FFHVV PRGHP1

7KH 6$%(5 SURJUDP EHJDQ DV DQ $GYDQFHG &RQFHSW 7HFKQRORJ\ 'HPRQVWUD0
WLRQV +$&7', LQ UHVSRQVH WR IUDWULFLGH LVVXHV WKDW RFFXUUHG LQ 2SHUDWLRQ 'HVHUW
6WRUP1 ,QLWLDOO\ 63SURWRW\SH6$%(5EHDFRQVZHUHEXLOW16$%(5FUHDWHV D VLWXD0
WLRQDO DZDUHQHVV UDGLR QHWZRUN WKDW LGHQWLILHV VKLS RU DLUFUDIW SRVLWLRQV17KH RULJ0
LQDO YLVLRQ ZDV WR SXW 6$%(5 RQ PRVW VKLSV LQ WKH 1DY\1 7KH FKDOOHQJH FDPH LQ
SXWWLQJ 6$%(5 RQ DLUFUDIW EHFDXVH RI WKH FRPSOH[LWLHV RI DLUFUDIW LQVWDOODWLRQ LQ
WHUPV RI IOLJKW FHUWLILFDWLRQV/ UHDGLQHVV/ DQG WKH DVVRFLDWHG FRVWV1 2Q PDQ\ DLU0
FUDIW/ WKHUH DUH SK\VLFDO OLPLWDWLRQV RI VSDFH DQGZHLJKW DQG QR DGGLWLRQDO HTXLS0
PHQW FDQ EH DGGHG1

7KH 6$%(5 V\VWHP LV FRPSRVHG RI WKH *36 UHFHLYHU/ FRPSXWHU FHQWUDO SURFHVV0
LQJ XQLW +&38,/ GDWD EXV/ WUDQVFHLYHU/ DQG PRGHP1 0DQ\ DLUFUDIW DOUHDG\ KDYH
WKHVH FRPSRQHQWV EXLOW LQ DQG IXQFWLRQLQJ/ VR WKH FRPSRQHQWV IRU 6$%(5 DUH
VWDQGDUG HTXLSPHQW RQPDQ\ DLUFUDIW17KH1DY\ LV XQGHU DPDQGDWH WR LQVWDOO*36
RQ DOO DLUFUDIW LQ WKH 1DY\ LQYHQWRU\1

7KH &'18 SURYLGHV D FRFNSLW GLVSOD\ GHYLFH DQG &38 WR FRQWURO WKH *36
UHFHLYHU RYHU WKH DLUFUDIW·V 4886 GDWDEXV17KH&'18V\VWHP LV LQVWDOOHG RQ DERXW
RQH0WKLUG RI 1DY\ DLUFUDIW/ PDQ\ 0DULQH &RUSV/ &RDVW *XDUG/ DQG VRPH $LU
)RUFH DLUFUDIW1 7KHVH VDPH DLUFUDIW DUH DOO UHFHLYLQJ WKH QHZ XOWUDKLJK IUHTXHQF\
UDGLR/ WKH $12$5&00543/ ZKLFK LV GLJLWDOO\ FRQWUROOHG RYHU WKH VDPH 4886 EXV1

66& 6DQ 'LHJR LQLWLDWHG WKH LGHD WR FUHDWH D 6$%(5 EHDFRQ XVLQJ WKH LQVWDOOHG
LQIUDVWUXFWXUH LQ WKH DLUFUDIW DQG PRGLILHG H[LVWLQJ VRIWZDUH1 7LWDQ /LQNDELW ZDV
FRQWUDFWHG WRPDNHPLQRU VRIWZDUH PRGLILFDWLRQV WR WKHLU DLUFUDIW PRGHPVZKLOH
66& 6DQ 'LHJR '64 SHUVRQQHO PDGH VRIWZDUH PRGLILFDWLRQV WR WKH &'18 SUR0
JUDP1 ,Q -DQXDU\ 4<<</ WKH SURWRW\SH ZDV VXFFHVVIXOO\ IOLJKW0WHVWHG LQ D 0DULQH
&RUSV 8+004 KHOLFRSWHU DW 1$6 3DWX[HQW 5LYHU1 7KH WHVWV SURYHG WKH 6$%(5
FDSDELOLW\ FRXOGEH SURYLGHG WR WKRXVDQGVRI DLUFUDIWZLWKRXW DGGLWLRQDO KDUGZDUH
PRGLILFDWLRQV³MXVW VRIWZDUH LQVWDOODWLRQV1

66& 6DQ 'LHJR HPXODWHG EHDFRQ IXQFWLRQDOLW\ RQ WKH DLUFUDIW XVLQJ WKH RQERDUG
$5&00543 XOWUDKLJK IUHTXHQF\ UDGLR/ WKH GDWD PRGHP IURP 7LWDQ /LQNDELW/ DQG
WKH&'18XQLW DOUHDG\ DERDUG WKH DLUFUDIW17KH VRIWZDUH LQ WKH&'18ZDVPRGL0
ILHG WR UHFRUG EHDFRQ SRVLWLRQV WKDW ZHUH UHFHLYHG DQG GLVSOD\HG RQ D VFUHHQ17KH
&'18 DOVR KDQGOHG WKH WLPLQJ DQG EXV FRQWURO IRU WKH PRGHP DQG UDGLR1 7LWDQ
/LQNDELW PRGLILHG WKH VRIWZDUH ZLWKLQ WKHLU PRGHP WR GLUHFWO\ FRQWURO WKH UDGLR
DQG HQFRGH DQG GHFRGH WKH DFWXDO UDGLR IUHTXHQF\ LQIRUPDWLRQ VHQW EDFN DQG
IRUWK1 ,W UHFHLYHG DQG WUDQVPLWWHG WKDW LQIRUPDWLRQ1

$IWHU HYHU\WKLQJ ZDV EHQFK WHVWHG DW WKH VLWH/ 6$%(5ZDV LQVWDOOHG DQG WHVWHG LQ
WKH KDQJHU DW GLIIHUHQW IUHTXHQFLHV1 2QFH HYHU\WKLQJ ZDV ZRUNLQJ/ WUDQVPLWWLQJ
WKH SRVLWLRQ WR WKH EHDFRQV/ DQG GLVSOD\LQJ WKH LQIRUPDWLRQ IURP WKH EHDFRQV LQ
WKH KHOLFRSWHU/ LW ZDV UROOHG RXW IRU IOLJKW0WHVWLQJ1 7KH GHPRQVWUDWLRQ SURYHG WKDW
IXQFWLRQDOLW\ FDQ EH HPEHGGHG LQPDQ\ DLUFUDIW WR SDUWLFLSDWH LQ WKH 6$%(5QHW0
ZRUN1
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$12%6400<+9, 7LPH )UHTXHQF\ 'LVWULEXWLRQ 6\VWHP83

66& 6DQ 'LHJR VXFFHVVIXOO\ SURYLGHG D FHVLXP EHDP UHSODFHPHQW IRU SUHFLVH
WLPLQJ DQG UHIHUHQFH IUHTXHQFLHV WR PLVVLRQ0FULWLFDO V\VWHPV IRU WKH VXEPDULQH
IRUFH1 66& 6DQ 'LHJR/ 6XEPDULQH &RPPDQG/ &RQWURO/ &RPPXQLFDWLRQV/ &RP0
SXWHUV/ DQG ,QWHOOLJHQFH 6\VWHPV 6XSSRUW %UDQFK +';64, LV WKH LQ0VHUYLFH HQJL0
QHHULQJ DJHQW +,6($, IRU WKH $12%6400<+9,/ 7LPH )UHTXHQF\ 'LVWULEXWLRQ 6\V0
WHP +7)'6,1 $V DQ DEEUHYLDWHG DFTXLVLWLRQ SURJUDP/ 7)'6 ZHQW IURP RSHUD0
WLRQDO UHTXLUHPHQWV DSSURYDO WR GHSOR\PHQW LQ DERXW 5 \HDUV1 'XULQJ WKH ILUVW
\HDU/ WKH SURJUDP IRFXVHG RQ GHILQLQJ WKH SHUIRUPDQFH VSHFLILFDWLRQV RI WKH V\V0
WHP/ UHDFKLQJ0LOHVWRQH ,,, DSSURYDO/ DQG DZDUGLQJ DQ ,QGHILQLWH4XDQWLW\ ,QGHI0
LQLWH 'HOLYHU\ 2UGHU W\SH FRQWUDFW WR LQGXVWU\1 ,Q WKH VHFRQG \HDU/ WKH ILUVW DUWLFOH
7)'6 HTXLSPHQW XQGHUZHQW WHFKQLFDO/ RSHUDWLRQDO/ VKRFN/ DQG HQYLURQPHQWDO
WHVWLQJ ZLWK RXWVWDQGLQJ UHVXOWV1$OVR GXULQJ WKLV WLPH/ WKH VKLS DOWHUDWLRQ UHFRUG
DQG EDVLF DOWHUDWLRQ FODVV GUDZLQJV ZHUH GHYHORSHG WR VXSSRUW WKH /RV $QJHOHV
&ODVV +661009;;, VXEPDULQH1

7KH GHVLJQ RI WKH $12%6400<+9, LV PRGXODU/ GXUDEOH/ DQG H[SDQGDEOH WR DOORZ
WKH V\VWHP WR PHHW DOPRVW DQ\ RSHUDWLRQDO UHTXLUHPHQW1 7KH V\VWHP FDQ EH FRQ0
ILJXUHGZLWK RYHQL]HG FU\VWDO/ UXELGLXP/ RU FHVLXP RVFLOODWRUV LQ VLQJOH RU UHGXQ0
GDQW TXDQWLWLHV1 'LVWULEXWLRQ UHTXLUHPHQWV GHWHUPLQH ZKDW WLPH DQG IUHTXHQF\
VLJQDOV DUH VHOHFWHG1 $ ILEHU0RSWLF LQWHUIDFH FDQ DOVR VXSSRUW D GLVWULEXWHG DUFKL0
WHFWXUH IRU ODUJH GHFN SODWIRUPV17)'6JHQHUDWHV GLVWULEXWHG SUHFLVLRQ WLPH/ WLPH
LQWHUYDOV/ DQG IUHTXHQF\ VLJQDOV DXWRPDWLFDOO\ V\QFKURQL]HG WR XQLYHUVDO FRRUGL0
QDWHG WLPH1 $*OREDO 3RVLWLRQLQJ 6\VWHP +*36, UHFHLYHU LV XVHG WR V\QFKURQL]H
DQG GLVFLSOLQH WKH V\VWHP1

6XFFHVVIXO LQVWDOODWLRQ RQ0ERDUG 866 &KH\HQQH +661 ::6, LQ ODWH 4<<; FRP0
SOHWHG WKH LQLWLDO RSHUDWLRQDO FDSDELOLW\ +,2&,PLOHVWRQH17KH FRPSOHWLRQ RI ,2&
DOORZV WKH 7)'6 SURJUDP WR ILOO WKH 2IILFH RI WKH &KLHI RI 1DYDO 2SHUDWLRQV
UHTXLUHPHQWV IRU V\VWHPV LQ WKH IOHHW1';64 KDV ILHOGHG VL[ V\VWHPV WR WKH VXEPD0
ULQH IOHHW LQ UHVSRQVH WR W\SH FRPPDQGHUV· UHTXHVWV17KH IOHHW KDV UHVSRQGHGZLWK
KLJK SUDLVH IRU WKH QHZO\ GHYHORSHG V\VWHP1

7KH PRGXODU GHVLJQ DQG WKH WHFKQRORJLHV HPSOR\HG PDNH WKH V\VWHP D SHUIHFW
FDQGLGDWH IRU PXFK EURDGHU DSSOLFDWLRQ LQ WKH 8161 1DY\1 $ GHVLJQ SDFNDJH IRU
GHSOR\PHQW RI 7)'6 WR WKH 6HDZROI &ODVV +661 54, VXEPDULQH LV DOUHDG\ XQGHU
GHYHORSPHQW E\ 1DYDO 6HD 6\VWHPV &RPPDQG +1$96($,1 (OHFWULF %RDW DQG
/RFNKHHG0DUWLQ/ XQGHU FRQWUDFW WR EXLOG WKH QHZDWWDFN VXEPDULQH/ DUH SODQQLQJ
WRXVH7)'61&RPPDQGHU/1DYDO&RPSXWHU DQG7HOHFRPPXQLFDWLRQV&RPPDQG
KDV DOVR IXQGHG 66&6DQ'LHJR';64 WR GHSOR\ VHYHUDO V\VWHPV WR VHOHFWHG VKRUH
FRPPDQGV1 3URJUDP IXQGV KDYH DOVR EHHQ UHTXHVWHG E\ 30:04:6 WR GHSOR\
7)'6 WR WKH 2KLR &ODVV +66%1 :59, VXEPDULQHV DV ZHOO1
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6SDFH DQG 1DYDO :DUIDUH 6\VWHPV $FWLYLW\/
+DZDLL +'<3,

790'76 ,QVWDOODWLRQV +'<3,84

63$:$5 6\VWHPV $FWLYLW\ 3DFLILF/ -DSDQ +'<5, UHFHLYHG SUDLVH LQ WKH 46 6HS0
WHPEHU 4<<< HGLWLRQ RI WKH 3DFLILF 6WDUV DQG 6WULSHV1 7KH VWRU\ ZDV LQLWLDWHG E\
WKH SXEOLF DIIDLUV RIILFH RI WKH 6HYHQWK )OHHW ZKR UHTXHVWHG DQ DUWLFOH RQ WKH VXF0
FHVVIXO 7HOHYLVLRQ0'LUHFW WR 6DLORU +790'76, LQVWDOODWLRQV RQ )RUZDUG'HSOR\HG
1DYDO )RUFHV VKLSV1 7KH LQVWDOODWLRQ ZDV FRPSOHWHG XQGHU GLUHFWLRQ RI 66& 6DQ
'LHJR·V )OHHW 6XSSRUW %UDQFK +'<57,1

(PSOR\LQJ D VPDOO VDWHOOLWH GLVK RQ GHFN/ WZR FKDQQHOV/ WKH $PHULFDQ )RUFHV
1HWZRUN DQG 1HZ6SRUWV/ FDQ EH VKRZQ DERDUG VKLS LQ UHDO WLPH1 $ FDEOH FRQ0
QHFWV WKH VDWHOOLWH GLVK WR WKH EHORZ0GHFN VWXGLRV RI .%/8/ WKH VKLS·V WHOHYLVLRQ
VWDWLRQ1 7KUHH FKDQQHOV RIIHU PXVLF UDGLR SURJUDPPLQJ DQG DQRWKHU RIIHUV QHZV
IURP D YDULHW\ RI VRXUFHV1866%OXH 5LGJH +/&& 4<, DQG866&XVKLQJ +'' <;8,
ZHUH WKH ILUVW WZR 6HYHQWK )OHHW VKLSV WR JHW 790'7612WKHU 6HYHQWK )OHHW VKLSV
UHFHLYLQJ SURJUDPPLQJ LQFOXGH 866 %HOOHDX:RRG +/+$ 6,/8662·%ULHQ +''
<:8,/ 866 -RKQ 61 0F&DLQ +''* 89,/ 866 9DQGHJULIW +))* 7;,/ 866 -XQHDX
+/3' 43,/ DQG 866 )UDQN &DEOH +$6 73,1

%HIRUH WKH VDWHOOLWH GLVKHVZHUH LQVWDOOHG/PRVW VKLSV RIIHUHG RQO\ EURDGFDVWPRY0
LHV DQG \HDU0ROG HSLVRGHV RI VLWFRPV DQG GUDPDV WKURXJK D FORVHG0FLUFXLW QHW0
ZRUN1 %OXH 5LGJH DOVR LV RQH RI RQO\ D IHZ 1DY\ VKLSV WKDW SUHYLRXVO\ UHFHLYHG
&11 ,QWHUQDWLRQDO RYHU D VHSDUDWH³DQG TXLWH H[SHQVLYH³VDWHOOLWH IHHG1

7KH790'76SURJUDPPLQJ LV IUHH17KURXJK WKH$UPHG)RUFHV5DGLR DQG7HOHYL0
VLRQ 6HUYLFH/ WKH VKLS·V VWDWLRQ DOVR UHFHLYHV WDSHV RI VSHFLDO EURDGFDVWV VXFK DV
WKH$FDGHP\$ZDUGV DQGPDMRU VSRUWLQJ HYHQWV16WLOO/ VDLORUV VD\ WKHUH LV QRWKLQJ
OLNH JHWWLQJ XS0WR0GDWH QHZV DQG WHOHYLVLRQ WR UHOLHYH WKDW LVRODWHG IHHOLQJ DW VHD1

$OWKRXJK VDWHOOLWH WHFKQRORJ\ KDV EHHQ DURXQG IRU GHFDGHV/ WKH 1DY\ QHYHU
LQVWDOOHG LW DERDUG LWV VKLSV1 7KH PDLQ UHDVRQ ZDV WKH DOORFDWLRQ RI UHDO HVWDWH RQ
WKHVH PRGHUQ VKLSV14XDOLW\ RI OLIH DERDUG VKLSV ZDV QRW DQ LVVXH XQWLO UHODWLYHO\
UHFHQWO\1$IWHU VWXGLHV VKRZHG VXFKD V\VWHPZDV IHDVLEOH/ IRUPHU'HIHQVH6HFUH0
WDU\:LOOLDP 3HUU\ RUGHUHG LWV LQVWDOODWLRQ RQ ERDUG PRVW RI WKH 1DY\·V 6330SOXV
VKLSV 00 DW D FRVW RI DERXW '483/333 SHU VKLS1 %\ WKH WLPH KRRNXSV DUH FRPSOHWH
LQ 5336/ 4;6 VKLSV ZLOO EH WXQHG LQ1

7UDLQLQJ DQG /RJLVWLFV IRU )'1)85

7UDLQLQJ DQG ORJLVWLFV VXSSRUW LV HVVHQWLDO ZLWK WKH LQWURGXFWLRQ RI ,QIRUPDWLRQ
7HFKQRORJ\ IRU WKH 7ZHQW\0)LUVW &HQWXU\ +,7054, V\VWHPV RQ )RUZDUG'HSOR\HG
1DYDO)RUFHV +)'1), VKLSV17KHHYHU LQFUHDVLQJGHSHQGHQFH RQFRPSXWHUV LQ WKH
1DY\ DOVR PDNHV WUDLQLQJ DQG ORJLVWLFV YLWDO1

6HQLRU OHDGHUV IURP63$:$5YLVLWHG FRPPDQGV LQ<RNRVXND DQG6DVHER WR KHDU
KRZ WR LPSURYH WUDLQLQJ DQG ORJLVWLFV IRU WKH )'1)1%HWZHHQ 5; -XQH DQG ; -XO\
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4<<</63$:$5'LUHFWRU RI /RJLVWLFV &DSW1 -RKQ*UDKDP/63$:$5'LUHFWRU IRU
6KRUH ,QVWDOODWLRQV&PGU10LNH 6FKZDUW]/ DQG 63$:$56\VWHPV )DFLOLW\/ -DSDQ
+'<5, 2IILFHU LQ &KDUJH /W1 &PGU1 3HWH 5HLQDJHO YLVLWHG 5; FRPPDQGV1 7KLV
LQFOXGHG &RPPDQGHU/ 6HYHQWK )OHHW/ 866 %OXH 5LGJH +/&&004<,/ 866 %HOOHDX
:RRG +/+$006,/866 -XQHDX +/3'0043,/866 7KDFK +))*0076,/ )OHHW ,QGXVWULDO
6XSSO\ &HQWHU/ 6KLS 5HSDLU )DFLOLW\/ DQG 1DYDO &RPSXWHU DQG 7HOHFRPPXQLFD0
WLRQV 6WDWLRQ )DU (DVW1

'XULQJ WKLV YLVLW/&DSW1*UDKDPILQDOL]HG SODQVZLWK$IORDW7UDLQLQJ*URXS:HVW0
HUQ 3DFLILF +$7*:3,/ &KLHI RI 1DYDO (GXFDWLRQ DQG 7UDLQLQJ +&1(7,/ DQG
&RPPDQGHU )OHHW $FWLYLWLHV <RNRVXND WR EHJLQ FHUWDLQ FULWLFDO FRPPDQG/ FRQ0
WURO/ FRPPXQLFDWLRQV/ FRPSXWHUV DQG LQWHOOLJHQFH WUDLQLQJ FRXUVHV LQ <RNRVXND1
$XJXVW 4<<<ZDV WKH EHJLQQLQJ RI &1(7·V ,QIRUPDWLRQ 6\VWHPV $GPLQLVWUDWRU
DQG :LQGRZV 17 FRXUVHV WDXJKW DW $7*:31

:LWK DVVLVWDQFH RI WKH 3XEOLF:RUNV&HQWHU/'<5ZLOO UHQRYDWH VSDFHV LQ%XLOGLQJ
4<<: WR SURYLGH WKUHH FODVVURRPV GHGLFDWHG WR LQIRUPDWLRQ WHFKQRORJ\ WUDLQLQJ1
$QRWKHU REMHFWLYH RI WKLV H[WHQGHG YLVLW ZDV WR FRRUGLQDWH DQG EULHI WKH 3LHU &RQ0
QHFWLYLW\ SURMHFW1&PGU1 6FKZDUW] H[SODLQHG WKDW 63$:$5 LV ZRUNLQJ RQ EULQJ0
LQJ D VWDQGDUG ILEHU0RSWLF FDEOH DQG DVVRFLDWHG HOHFWURQLFV WR 4; EHUWKV= 44 LQ
<RNRVXND DQG : LQ 6DVHER1 7KLV ZLOO JLYH SURSHUO\ FRQILJXUHG VKLSV SLHUVLGH
DFFHVV WR QRQFODVVLILHG LQWHUQHW SURWRFRO URXWHU QHWZRUN +1,351(7,/ VHFXUH2VH0
FUHW LQWHUQHW SURWRFRO URXWHU QHWZRUN +6,351(7,/ DQG WKH -RLQW:RUOGZLGH ,QWHO0
OLJHQFH &RPPXQLFDWLRQV 6\VWHP +-:,&6, DW KLJKHU GDWD UDWHV1 7KH LQVWDOODWLRQ
LQ -DSDQ ZDV DFFHOHUDWHG WR FRPSOHWH E\ WKH HQG RI 4<<<1:KLOH WKHVH VKLS DOWHU0
DWLRQV DUH D 1DY\ VWDQGDUG/ VR WKH VDPH FRQQHFWLRQ ZLOO ZRUN LQ DOO IOHHW FRQ0
FHQWUDWLRQ DUHDV/<RNRVXND DQG 6DVHER SRUWV ZLOO EH WKH ILUVW LQ WKH ZRUOG WR KDYH
WKLV FDSDELOLW\1
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5HIHUHQFHV21RWHV

42XWORRN/ ´0DQDJHUV 3UHVHQW <HDU (QG )LQDQFLDO 5HSRUW/µ : -DQXDU\ 5333/9RO0
XPH 56/ 1XPEHU 4

5 2XWORRN/ : -DQXDU\ 5333/ 9ROXPH 56/ 1XPEHU 4

6 2XWORRN/ ´)LQDQFLDO EULHI IRU 0DQDJHUV +HOG DW 66& 6DQ 'LHJR/µ < -XO\ 4<<</
9ROXPH 55/ 1XPEHU 47

7 2XWORRN/ ´)LQDQFLDO EULHI IRU 0DQDJHUV +HOG DW 66& 6DQ 'LHJR/µ < -XO\ 4<<</
9ROXPH 55/ 1XPEHU 47

82XWORRN/ ´5HHQJLQHHULQJ 7HDP$QQRXQFHV 3URFHVV ,PSURYHPHQWV/µ : -DQXDU\
5333/ 9ROXPH 56/ 1XPEHU 4

9 2XWORRN/ ´$OO +DQGV ,QYLWHG WR &KDQJH RI &RPPDQG/µ 44 -XQH 4<<</ 9ROXPH
55/ 1XPEHU 45

2XWORRN/ ´&KDQJH RI &RPPDQG IRU 66& 6DQ 'LHJR/µ 58 -XQH 4<<</9ROXPH 55/
1XPEHU 46

66& 6DQ 'LHJR ([HFXWLYH 'LUHFWRU 'U1 5REHUW &1 .ROE PDGH RSHQLQJ UHPDUNV
IROORZHG E\ DQ DGGUHVV E\ &RPPDQGHU/ 6XEPDULQH )RUFH/ 8161 3DFLILF )OHHW
5HDU $GP1$OEHUW .RQHW]QL/86115HPDUNV ZHUH DOVR PDGH E\ 63$:$5&RP0
PDQGHU 5HDU $GP1 -RKQ *DXVV/ 8611

5HDU $GP1.RQHW]QL FLWHG &DSW1:LOOLDPV IRU KLV UHFRUG RI DFKLHYHPHQW LQ VSLWH
RI VLJQLILFDQW FKDQJHV DQG FKDOOHQJHV1 +H VDLG WKDW &DSW1:LOOLDPV PDLQWDLQHG
UHDGLQHVV DQGPRYHG WKH VHFXULW\ RI WKH QDWLRQ IRUZDUGZLWK D WHFKQRORJLFDO HGJH
WKURXJK 66& 6DQ 'LHJR DFFRPSOLVKPHQWV1

5HDU$GP1.RQHW]QL QRWHG WKH SDUWQHUVKLSVZLWK LQGXVWU\ DQGEHVW EXVLQHVV SUDF0
WLFHV LQVWLWXWHG E\ 66& 6DQ 'LHJR WR VXSSRUW WKH IOHHW ZLWK FRPPDQG/ FRQWURO/
FRPPXQLFDWLRQ/ FRPSXWHUV/ LQWHOOLJHQFH/ VXUYHLOODQFH/ DQG UHFRQQDLVVDQFH
+&7,65, DQG ,QIRUPDWLRQ 7HFKQRORJ\ IRU WKH 54VW &HQWXU\ +,7 54, SURGXFWV1+H
FRPPHQGHG WKH &HQWHU IRU LWV SDUWQHUVKLSV ZLWK 63$:$51

&DSW1:LOODPV UHYLHZHG WKH PDQ\ DFKLHYHPHQWV LQ VFLHQFH DQG HQJLQHHULQJ DW
66& 6DQ 'LHJR1 +H VXJJHVWHG WKDW VXFK UHVHDUFK FRXOG QRW EH GRQH LQ SULYDWH
LQGXVWU\ EHFDXVH RI WKH ORQJ0WHUP LQYHVWPHQW UHTXLUHG1+H VDLG WKDW WKH PLOLWDU\
DSSOLFDWLRQV PLJKW EH VPDOO EXW LPSRUWDQW DQG DGGUHVVLQJ WKHVH QHHGV PLJKW QRW
EH ILQDQFLDOO\ UHZDUGLQJ WR SULYDWH LQGXVWU\1

&DSW19DOGHV VDLG KH LV GHOLJKWHG WR EH SDUW RI 66& 6DQ'LHJR ZLWK LWV WUDGLWLRQ RI
VFLHQWLILF H[FHOOHQFH DQG WKH KHULWDJH RI IOHHW VXSSRUW1 +H VDLG KH ZLOO OHDG WKH
&HQWHU LQWR WKH QH[W FHQWXU\ DQG KH H[SHFWV WKH &HQWHU WR DFKLHYH JUHDW WKLQJV LQ
LQIRUPDWLRQ WHFKQRORJ\ IRU WKH IOHHW1+H QDPHG WKH DWWULEXWHV RI KRQRU/ FRXUDJH/
FRPPLWPHQW/ DQG WHDPZRUN DV WKH WKHPHV RI KLV OHDGHUVKLS1 66&6DQ'LHJRZLOO
H[KLELW KRQRU E\ GRLQJ WKH ULJKW WKLQJ IRU WKH 1DY\1 &RXUDJH ZLOO VWRS D V\VWHP
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IURPJRLQJ WR VHD LI LW KDV QRW EHHQ SURSHUO\ HQJLQHHUHG166&6DQ'LHJRZLOO KDYH
FRPPLWPHQW WR WKH VDLORU WR SURYLGH WKH WRROV WR GR WKH MRE1 7KHUH ZLOO EH WHDP0
ZRUN ZLWK LQGXVWU\ SDUWQHUV/ 63$:$5/ RWKHU FRPPDQGV/ DQG WKH IOHHW1 &DSW1
9DOGHV VDLG WKDW WKH&HQWHU VKRXOG EHFRPH DQ H[WHQVLRQ RI WKH IOHHW DQG H[WHQVLRQ
RI WKH ZDUILJKWLQJ VSLULW1

5HDU $GP1 *DXVV ZHOFRPHG &DSW1 9DOGHV WR WKH 63$:$5 WHDP1 +H VDLG WKDW
63$:$5 LV IRUWXQDWH WR KDYH &DSW19DOGHV· OHDGHUVKLSZLWK KLVZHDOWK RI NQRZO0
HGJH DQG SURIHVVLRQDO H[SHULHQFH1+H SUDLVHG &DSW1:LOOLDPV· DFFRPSOLVKPHQWV
DQG DFKLHYHPHQWV DQG SUHVHQWHG KLP ZLWK WKH /HJLRQ RI 0HULW1

: 2XWORRN/ ´63$:$5 6\VWHPV $FWLYLW\ 3DFLILF +'<3, &KDQJHV /HDGHUVKLS/µ
0DUFK 4<<</ 9ROXPH 55/ 1XPEHU 9

66& 6DQ 'LHJR &RPPDQGLQJ 2IILFHU &DSW1+DO:LOOLDPV SURYLGHG UHPDUNV DQG
SUHVHQWDWLRQV DW WKH FHUHPRQ\1 63$:$5 &KLHI (QJLQHHU 5HDU $GP1 .HQQHWK
6ODJKWZDV WKH NH\QRWH VSHDNHU1$VXUSULVH DZDUG SUHVHQWDWLRQZDVPDGH WR0LNH
/RRN/ 66$ 3$&·V IRUPHU WHFKQLFDO GLUHFWRU:1 *OHQ <HH LV WKH QHZ WHFKQLFDO
GLUHFWRU RI 66$ 3$&1

&PGU1 6KHUPDQ 0HWFDOI ZDV VHOHFWHG DV RIILFHU0LQ0FKDUJH RI SUHGHFHVVRU RUJD0
QL]DWLRQ 1&&26& ,Q06HUYLFH (QJLQHHULQJ:HVW &RDVW 'LYLVLRQ +1,6(:(67,:

LQ 0D\ 4<<8 1

;0HPRUDQGXP 8733/6HU78233700<</ 43'(& <</'HSXW\([HFXWLYH'LUHFWRU IRU
&RUSRUDWH 2SHUDWLRQV/ '35/ 6XEM= '78 2UJDQL]DWLRQDO &KDQJHV

< 2XWORRN/ 58 -XQH 4<<</ 9ROXPH 55/ 1XPEHU 46

(DFK HPSOR\HH LQ WKH VWXG\ ZLOO EH LQWHUYLHZHG LQ GHWDLO DERXW KLV RU KHU MRE
GXWLHV WR GHYHORS D 3HUIRUPDQFH :RUN 6WDWHPHQW +3:6,1 7KH 3:6 ZLOO GHWHU0
PLQH WKH JRYHUQPHQW·V 0RVW (IILFLHQW 2UJDQL]DWLRQ +0(2,1 *RYHUQPHQW SHU0
VRQQHO ZLOO FRPSXWH WKH FRVW RI WKH 0(2 WR HVWLPDWH WKH FRVWV RI FRQWLQXHG SHU0
IRUPDQFH1 $ VROLFLWDWLRQ ZLOO JR RXW IRU ELG WR DOO LQWHUHVWHG FRQWUDFWRUV DQG EH
FRPSDUHG WR WKH EHVW0FRVW HVWLPDWH1$W WKDW SRLQW/ VHOHFWLRQ RI WKH RUJDQL]DWLRQ WR
SHUIRUP WKH IXQFWLRQV ZLOO EH PDGH IRU WKH 0(21

%HVLGHV GHILQLQJ MRE IXQFWLRQV IRU WKH 3:6/ SHUVRQQHO ZLOO EH DVNHG WR VXJJHVW
LPSURYHPHQWV IRU FRVW HIILFLHQF\1 7KH VXFFHVVIXO ELGGHU ZLOO FDUU\ RXW WKHPHWK0
RGV GHILQHG LQ WKH ZRUN VWDWHPHQW1 $ 4XDOLW\ $VVXUDQFH 6XUYHLOODQFH 3ODQ ZLOO
GHILQH DQGPHDVXUH KRZ WKLQJV ZLOO EH GRQH HLWKHU LQ0KRXVH RU E\ WKH FRQWUDFWRU1
7KH 1DYDO $XGLW 6HUYLFH ZLOO GR WKH ILQDO UHYLHZ RI WKH VWXG\1 7KH LQ0KRXVH ELG
ZLOO EH FRPSDUHG WR ELGV RIIHUHG E\ FRPSHWLQJ FRQWUDFWRUV WR GHWHUPLQH WKH EHVW
YDOXH WR WKH JRYHUQPHQW1

&DSW1:LOOLDPV VDLG WKDW WKH 'HSDUWPHQW RI WKH 1DY\ GLFWDWHV WKH GHWDLOHG SUR0
FHVVHV DQG UXOHV IRU FRQGXFWLQJ WKH VWXG\ DQG WKDW DOO VWDQGDUG SHUVRQQHO SURWHF0
WLRQV ZLOO EH JXDUDQWHHG1+H VDLG WKDW WKHUH DUH DSSUR[LPDWHO\ 7330833 SRVLWLRQV
DW 66&6DQ'LHJR WKDW DUH FXUUHQWO\ FRGHGDV QRW LQKHUHQWO\ JRYHUQPHQW SRVLWLRQV
DQG WKHVH ZLOO EH VWXGLHG LQ WKH FRPLQJ \HDUV EDVHG RQ WKH EXGJHW UHTXLUHPHQWV1
7KLV LV QRW D UHIOHFWLRQ RI GLVVDWLVIDFWLRQZLWK WKH TXDOLW\RI WKH HPSOR\HHV RU WKHLU
OHYHO RI VXSSRUW1 ,W LV D PDQGDWHG VWXG\ RI IXQFWLRQV DFURVV WKH 1DY\ WR UHGXFH
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FRVWV1 $OWKRXJK SHUVRQQHO UHGXFWLRQV DUH SRVVLEOH/ LW LV LPSRUWDQW WR UHPHPEHU
WKDW WKH UHVXOWV RI PRVW VWXGLHV ZRQ·W EH NQRZQ IRU WZR WR WKUHH \HDUV/ VR
HPSOR\HHV VKRXOG QRW DQWLFLSDWH WKH ZRUVW1

&$ 3URJUDP0DQDJHU &DWKHULQH 1HHE H[SODLQHG WKDW LQ WKH HYHQW RI FRQYHUVLRQ
WR FRQWUDFW/ WKH FRQWUDFWRU ZRXOG RIIHU IHGHUDO HPSOR\HHV WKH ULJKW RI ILUVW UHIXVDO
RI HPSOR\PHQW RSHQLQJV IRU ZKLFK WKH\ DUH TXDOLILHG1 ,Q WKH HYHQW RI SHUVRQQHO
UHGXFWLRQV&DSW1:LOOLDPV DVVXUHG DOO HPSOR\HHV WKDW HYHU\ HIIRUWZRXOG EHPDGH
WR DVVLVW DIIHFWHG HPSOR\HHV WR REWDLQ IHGHUDO RU RWKHU HPSOR\PHQW LQFOXGLQJ UHJ0
LVWUDWLRQ LQ WKH 'HSDUWPHQW RI 'HIHQVH 3ULRULW\ 3ODFHPHQW 3URJUDP1

+XPDQ 5HVRXUFHV PDQDJHU +HLGL %DUDMDV UHDVVXUHG DOO HPSOR\HHV WKDW/ ´7KH
+XPDQ5HVRXUFHV VWDIIZLOOPDNH DJJUHVVLYH RXW0SODFHPHQW HIIRUWV/ LIZH KDYH WR
JR WKDW URXWH1µ 1DWXUDOO\/ DOO HPSOR\HHV ZHUH WKULOOHG ZLWK WKH QHZV DQG ORRNLQJ
IRUZDUG WR WKH VWXG\1

43 5 364<46= 0$< <<> )0= &12:$6+,1*721 '&2217922

6XEMHFW= $QQRXQFHPHQW RI 1DY\ &RPSHWLWLYH 6RXUFLQJ &RPSHWLWLRQV>
81&/$6 22137;93223DUW4RI9/6HFWLRQ34RI35>5HI2$2'RF2&122$SU<<225HI2
%2'RF220%20DU<922= 5HI $ LV GUDIW 231$9,167 7;931:&1 3URYLGHV 5HYLVHG
*XLGDQFH RQ1DY\·V&RPPHUFLDO $FWLYLWLHV +&$, 3URJUDP15HI % LV UHYLVHG VXS0
SOHPHQW WR 20% &LUFXODU $00:9/ 3URYLGHV 'HWDLOHG 3URFHGXUHV IRU FRQGXFWLQJ
FRVW FRPSDULVRQV RI FRPPHUFLDO DFWLYLWLHV1

442XWORRN/ ´';39ROXQWHHUV $VVLVW &KDULW\/µ 470D\ 4<<</9ROXPH 55/1XPEHU
43

2Q 4:$SULO/ RYHU 63 YROXQWHHUV IURP WKH &RPPXQLFDWLRQ DQG ,QIRUPDWLRQ 6\V0
WHPV 'HSDUWPHQW +';3,/ ERWK FLYLO VHUYDQWV DQG LQGXVWU\ SDUWQHUV/ DUULYHG DW D
SUH0VHOHFWHG ORFDWLRQ LQ 6DQ 'LHJR WR UHSDLU DQG UHKDELOLWDWH D KRPH1 7KH HIIRUW
ZDV FRRUGLQDWHG ZLWK WKH *UHDWHU 6DQ 'LHJR &KULVWPDV LQ $SULO/ D QDWLRQ0ZLGH/
QRQ0SURILW RUJDQL]DWLRQ WKDW UHKDELOLWDWHV WKH KRXVHV RI ORZ0LQFRPH KRPHRZQ0
HUV/ SDUWLFXODUO\ WKH HOGHUO\ DQG GLVDEOHG1

';3 YROXQWHHUV PDGH H[WHQVLYH LPSURYHPHQWV LQFOXGLQJ D IUHVK FRDW RI SDLQW RQ
WKH KRXVH/ SDWLR/ DQG IHQFHV> QHZ OLQROHXP LQ WKH EDWKURRP> DQG D FDUSHW VWUHWFK0
LQJ1 7KHLU LQYROYHPHQW VWHPPHG IURP KHDULQJ DERXW D QRQSURILW RUJDQL]DWLRQ·V
DQQXDO HYHQW FDOOHG &KULVWPDV LQ $SULO1

&KULVWPDV LQ $SULO VWDUWHG LQ WKH 4<;3V LQ D VPDOO WRZQ LQ 7H[DV DQG KDV VSUHDG
DFURVV WKH8QLWHG6WDWHV17KHPLVVLRQ VWDWHPHQW IRU WKH*UHDWHU6DQ'LHJR&KULVW0
PDV LQ$SULO VWDWHV WKDW WKH\DUH´DYROXQWHHURUJDQL]DWLRQ WKDW/ LQ SDUWQHUVKLSZLWK
WKH FRPPXQLW\/ UHKDELOLWDWHV WKH KRXVHV RI ORZ LQFRPHKRPHRZQHUV/SDUWLFXODUO\
WKH HOGHUO\ DQG GLVDEOHG/ VR WKDW WKH\ PD\ FRQWLQXH WR OLYH LQ ZDUPWK/ VDIHW\/ DQG
LQGHSHQGHQFH1µ

452XWORRN/ ´&DEULOOR 1DWLRQDO 0RQXPHQW +RQRUV 66& 6DQ 'LHJR (PSOR\HHV/µ
58 -XQH 4<<</ 9ROXPH 55/ 1XPEHU 46

(DFK \HDU/ DW WKH HQG RI WLGHOSRRO VHDVRQ/ WKH &DEULOOR 1DWLRQDO 0RQXPHQW
+&10, KRQRUV WKHLU 9ROXQWHHUV LQ 3DUNV/ZLWK DQ DZDUGV DQG UHFRJQLWLRQ GLQQHU1
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$V JRRG QHLJKERUV/ 66& 6DQ 'LHJR KDV VXSSRUWHG DQG ZRUNHG ZLWK &10 RQ
PDQ\ SURMHFWV12QH KDV EHHQ WR SURYLGH VRPH RI WKH YROXQWHHUV WKDW KHOSPRQLWRU
WKH QDWLRQDO SDUN·V WLGHSRROV1 6HYHUDO 66& 6DQ 'LHJR ZHUH DPRQJ WKRVH YROXQ0
WHHUV UHFHLYLQJ DZDUGV1
462XWORRN/&HQWHU &)&&RQWULEXWLRQV 6HW 5HFRUGµ 54 -DQXDU\ 5333/9ROXPH56/
1XPEHU 5
472XWORRN/ ´66& 6DQ 'LHJR9ROXQWHHUV 3DUWLFLSDWH LQ /HJR/DQG (YHQWµ : -DQX0
DU\ 5333/ 9ROXPH 56/ 1XPEHU 4

66& 6DQ 'LHJR SURYLGHG YROXQWHHU UHIHUHHV/ VFRUHNHHSHUV/ LQVSHFWRUV/ DQG
MXGJHV IRU WKH ),567 +)RU ,QVSLUDWLRQ DQG 5HFRJQLWLRQ RI 6FLHQFH DQG 7HFKQRO0
RJ\,/HJR/HDJXH +)//,&DOLIRUQLD 4<<<7RXUQDPHQW166&6DQ'LHJRYROXQWHHU
SDUWLFLSDQWV IURP WKH$GDSWLYH 6\VWHPV%UDQFK +'6:4,:LGHEDQG DQG3URWHFWHG
6DWHOOLWH &RPPXQLFDWLRQV %UDQFK +';75,1

7ZHQW\0HLJKW WHDPVFRPSHWHG LQ WKH DOO GD\HYHQW RQ6DWXUGD\/ 7'HFHPEHU1(DFK
WHDP KDG 6 WR 53PLGGOH VFKRRO VWXGHQWV1(DFK WHDP UHFHLYHG D /HJR0LQGVWRUPV
5RERWLFV VHW DQG D VHW RI )// SDUWV LQ 2FWREHU1 7KH\ VSHQW 9ZHHNV EXLOGLQJ DQG
WHVWLQJ WKHLU DXWRQRPRXV URERW PDGH RXW RI /HJRV1 7KH\ GHYHORSHG FRPSXWHU
SURJUDPV WR FRQWURO /HJRPRWRUV RQ WKH URERW XVLQJ OLJKW VHQVRUV/ WRXFK VHQVRUV/
DQG ZKHHO HQFRGHUV1
482XWORRN/ ´6FLHQFH DQG KXPDQLWLHV V\PSRVLXP VWXGHQWV YLVLW 66&6DQ'LHJR/µ
5;0D\ 4<<</ 9ROXPH 55/ 1XPEHU 44

,Q0D\/ 66&6DQ'LHJR KRVWHG1DWLRQDO -XQLRU 6FLHQFH DQG+XPDQLWLHV 6\PSR0
VLXP VWXGHQWV LQ D WRXU RI WKH &HQWHU1 66& 6DQ 'LHJR KRVW ZDV &PGU19LQFH 6KD0
KD\GD/ ,QWHOOLJHQFH 2IILFH +'34:,1 3XEOLF $IIDLUV 2IILFHU 7RP /D3X]]D VKRZHG
WKH VWXGHQWV WKH &RPPDQG&HQWHU RI WKH )XWXUH +&&2), YLGHR DQG JDYH D &&2)
EULHI1 3DUYL] 6ROWDQ/ +XPDQ 6\VWHPV ,QWHUIDFH 7HFKQRORJLHV +'77548,/ DQG
0DUN /DVKHU/$GYDQFHG 7HFKQRORJ\%UDQFK +';86,/ SUHVHQWHG WKH 6'9ROXPHW0
ULF 'LVSOD\1 3UHVHQWDWLRQV RI DFWLYLWLHV DW WKH PRGHO UDQJH ZHUH JLYHQ E\ /LQGD
5XVVHOO/ $QK /X/0LNH 0F*LQQLV/ DQG 5LFN 1LHOVHQ/ $SSOLHG (OHFWURPDJQHWLFV
%UDQFK +';84,1
49 2XWORRN/ ´/W1 0RRUH 3UHVHQWV +LVWRU\ DQG 7HFKQRORJ\ WR 6WXGHQWV/µ 59
1RYHPEHU 4<<</ 9ROXPH 55/ 1XPEHU 57

/W1 )HEELH 0RRUH/ ,QIRUPDWLRQ 6\VWHPV $QDO\VLV %UDQFK +';55, UHFHLYHG D OHW0
WHU RI WKDQNV IURP WKH 6DQWHH 6FKRRO 'LVWULFW IRU D VSHFLDO SUHVHQWDWLRQ WR DQ
HLJKWK JUDGH FODVV DW &DUOWRQ 2DNV 0LGGOH 6FKRRO1 7KH VXEMHFW RI /W1 0RRUH·V
EULHILQJ DQG WHFKQRORJ\ GHPRQVWUDWLRQ ZDV WR FRPSDUH DQG FRQWUDVW IDFWV DERXW
WKH PLOLWDU\ GXULQJ 5HYROXWLRQDU\ :DU WLPHV ZLWK WKH PLOLWDU\ WRGD\1 /W10RRUH
GLVFXVVHG 66& 6DQ 'LHJR·V ZRUN WRGD\ LQ WHUPV RI WHFKQRORJ\ DQG KRZ LW LV
DSSOLHG QRZ WR VROYH WKH VDPH FRPPXQLFDWLRQV SUREOHPV ZH KDG LQ UHYROXWLRQ0
DU\ WLPHV1µ /W10RRUH SUHVHQWHG ZLUHOHVV QHWZRUN WHFKQRORJ\/ DV GHYHORSHG E\
66& 6DQ 'LHJR1 6KH VHW XS D QHWZRUN VHUYHU DQG YLGHR WHOHFRQIHUHQFLQJ FHQWHUV1
6KH GHPRQVWUDWHG GDWD0YRLFH0YLGHR XVLQJ D ZKLWH ERDUG DOORZLQJ WKH VWXGHQWV WR
GUDZ RQ D PDS DQG FRPPXQLFDWH E\ YLGHR DFURVV WKH URRP1
4:2XWORRN/ ´&HQWHU 3DUWQHUV(6533URJUDP/µ56 -XO\4<<</9ROXPH55/1XPEHU
48
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4;2XWORRN/ ´,QIRUPDWLRQ2SHUDWLRQV&HQWHU RI WKH)XWXUH2SHUDWLRQDO/µ 8)HEUX0
DU\ 4<<</ 9ROXPH 55/ 1XPEHU 6

4<2XWORRN/ ´66& 6DQ'LHJR GHOLYHUV %UD]HQ 7VXQDPL <<04/µ 5;0D\ 4<<</9RO0
XPH 55/ 1XPEHU 44

7KH ,2&2) WHDPZKR SURGXFHG DQG GHOLYHUHG WKH JDPH LQFOXGHG %RE0DWKHZV/
%DUU\ $XOW/ /HH =LPPHUPDQ DQG 6WHYH +ROGHQ IURP 66& 6DQ 'LHJR> DQG ,YDQ
'XQQ/%RE (YDQV/0DUW\ *UHHQH/%LOO 6LW]/5LFN /DFKRZLF]/ DQG 7DPDUD /HHSHU
IURP %RR] $OOHQ ) +DPLOWRQ1

53 5< ,/,5 SURMHFWV ZHUH FRQGXFWHG LQ 4<<</ VXSSRUWLQJ EDVLF VFLHQWLILF UHVHDUFK
LQ VHYHUDO DUHDV RI LQWHUHVW WR WKH 1DY\/ LQFOXGH &6/ VXUYHLOODQFH/ DQG QDYLJDWLRQ1
&RPSOHWH SURMHFW VXPPDULHV/ DFFRPSOLVKPHQWV/ DQG IXQGLQJ LQIRUPDWLRQZLOO EH
SXEOLVKHG LQ WKH 66& 6DQ 'LHJR ,Q0+RXVH /DERUDWRU\ ,QGHSHQGHQW 5HVHDUFK
4<<< $QQXDO 5HSRUW/ 7' 63<8/ WR EH SXEOLVKHG LQ $SULO 53331

7' 63<8 GHVFULEHV DFFRPSOLVKPHQWV RI WKH ,/,5 SURJUDP IRU WKH SHULRG 42FWR0
EHU 4<<; WKURXJK 63 6HSWHPEHU 4<<<1 ,QFOXGHG DUH OLVWV RI SXEOLFDWLRQV DQG SDW0
HQWV/ KRQRUV DQG DZDUGV/ DQG WDEOHV FRQVLVWLQJ RI WKH 66& 6DQ 'LHJR )< << DQG
)< 33 ,/,5 GDWDEDVHV1 )RXU PDLQ VHFWLRQV DUH GHVLJQDWHG E\ IRFXV DUHD DQG
LQFOXGH FRQFLVH GHVFULSWLRQV RI WKH )< << ,/,5 SURMHFWV/KLJKOLJKWLQJ WKHLU REMHF0
WLYHV DQG DFFRPSOLVKPHQWV1 2WKHU VHFWLRQV FRPSULVH VLJQLILFDQW LPSDFWV DQG
WUDQVLWLRQV IURP WKH )< << SURJUDP1

'U1 /DUU\ )OHVQHU/ 6FLHQFH DQG 7HFKQRORJ\ 2IILFH/ DGPLQLVWHUHG WKH )< << 66&
6DQ'LHJR ,/,5 SURJUDP XQGHU WKH GLUHFWLRQ RI'U1(ULF +HQGULFNV/+HDG/2IILFH
RI %XVLQHVV 'HYHORSPHQW DQG 6FLHQFH DQG 7HFKQRORJ\/ZLWK DVVLVWDQFH IURP'U1
*HRUJH 'LOODUG RI WKH ,QWHOOLJHQFH/ 6XUYHLOODQFH/ DQG 5HFRQQDLVVDQFH 'HSDUW0
PHQW1

547KH SDQHOV FRPSULVHG'U1)OHVQHU>'U1*HRUJH'LOODUG/'U1&KDUOHV+LFNV/1DY0
LJDWLRQ DQG$SSOLHG 6FLHQFHV'HSDUWPHQW> DQG66&6DQ'LHJR WHFKQLFDO H[SHUWV1

552XWORRN/ ´0$7&$/6 3URMHFW $FKLHYHV 6:00&00/HYHO 55DWLQJ/µ 4< )HE0
UXDU\ 4<<</ 9ROXPH 55/ 1XPEHU 7

7KH 80 GD\ HYDOXDWLRQ ZDV FRQGXFWHG E\ D WUDLQHG WHDP OHG E\ 'DYLG =HQWQHU RI
WKH 'HIHQVH &RQWUDFW 0DQDJHPHQW &RPPDQG +'&0&,/ %RVWRQ1 2WKHU WHDP
PHPEHUV LQFOXGHG -RH*LDQX]]L +'&0&/6\UDFXVH,/ DQG&KDUOHV %XVK +'&0&/
&RORUDGR 6SULQJV,1 7HDP PHPEHUV IURP 66& 6DQ 'LHJR ZHUH 'HQQLV 6TXLHU/
6LJQDO ([SORLWDWLRQ DQG ,QIRUPDWLRQ 0DQDJHPHQW 'LYLVLRQ/ 'HSXW\ IRU 2SHUD0
WLRQV 2IILFH +':54,> DQG %ULDQ *URDUNH +'45/ 6(32,1

562XWORRN/ ´-RH 6FKXOW] UHVWRUHV HTXLSPHQW DW $QWDUFWLFD/µ 43'HFHPEHU 4<<</
9ROXPH 55/ 1XPEHU 58

-RH 6FKXOW]/ /RZ $SSURDFK /DQGLQJ21DYLJDWLRQ %UDQFK +'667,/ WUDYHOHG WR
$QWDUFWLFDZLWK D FRQWUDFWRU WHDP WR DFFRPSOLVK DQ RQ0VLWH UHVWRUDWLRQ RI WKH$12
)51075 7DFWLFDO $LU 1DYLJDWLRQ +7$&$1, V\VWHP DW 0F0XUGR 6WDWLRQ DQG WKH
6RXWK 3ROH1

57 2XWORRN/ ´,QLWLDO 1$966, %ORFN 6 )27)( 6XFFHVVIXO/µ 45 1RYHPEHU 4<<</
9ROXPH 55/ 1XPEHU 56
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7KH 1$966, ZDV GHVLJQHG DQG GHYHORSHG E\ WKH 0DULQH 1DYLJDWLRQ 'LYLVLRQ
+'65, XQGHU WKH RYHUDOO GLUHFWLRQ RI &DSW1 3DXO 1RYDN/ ,QWHOOLJHQFH/ 6XUYHLO0
ODQFH/ DQG 5HFRQQDLVVDQFH +30:04;:,/ DQG $VVLVWDQW 3URJUDP 0DQDJHU /W1
&PGU1 -HII+DLOH\/$FTXLVLWLRQ3URMHFW0DQDJHU/6KLS*OREDO 3RVLWLRQLQJ6\VWHP
DQG1$966, +30:04;:06,17KH'651$966, GHVLJQ DQG GHYHORSPHQW HIIRUW LV
OHG E\ 'LYLVLRQ 0DQDJHU -RKQ +DQGDO/ '65 'HSXW\ IRU 1DYLJDWLRQ DQG 'LJLWDO
&KDUWLQJ 6\VWHPV3HWHU 6KDZ/ DQG'65'HSXW\ IRU 1$966,2SHUDWLRQV DQG0LO0
LWDU\ /LDLVRQ /W1 &PGU1 &KDX /H1

6\VWHPV (QJLQHHULQJ %UDQFK +HDG %LOO 3HWWXV/ DORQJ ZLWK WHDPV OHG E\ 6WHYH
0XUSK\/0LNH )HUJXVRQ/ 6KHUU\ 3HDVOHH DQG0LNH 5\DQ/ SHUIRUP V\VWHP GHVLJQ
DQG UHTXLUHPHQWV GHILQLWLRQ1 6RIWZDUH 'HYHORSPHQW %UDQFK +HDG -RKQ 'XUIHH
DQG WHDPV OHG E\ $ODQ .LQJ DQG /\Q *UDMHGD GHYHORS WKH V\VWHP UHDO0WLPH/ XVHU
LQWHUIDFH/ DQG VLPXODWRU VRIWZDUH1 (QJLQHHULQJ 6XSSRUW %UDQFK +HDG 0DUFHOD
3LVDQR DQG WHDPV OHG E\ 5REHUW 2·/HDU\/ /LVD %HQWRQ/ DQG -HDQQLH 6KLSOH\ SUR0
YLGH V\VWHP WHVW/ GRFXPHQWDWLRQ/ FRQILJXUDWLRQ PDQDJHPHQW/ DQG WUDLQLQJ1

582XWORRN/ ´66& 6DQ 'LHJR 7DNHV (3/56<5. WR %RVQLD/µ 63$SULO 4<<</9RO0
XPH 55/ 1XPEHU <

66&6DQ'LHJR·V 5HODWLYH1DYLJDWLRQDO $LGV DQG0DULQH &RUSV 6\VWHPV%UDQFK
+'675, LV UHVSRQVLEOH IRU OLIH F\FOH VXSSRUW RI 3RVLWLRQ /RFDWLQJ DQG 5HSRUWLQJ
6\VWHP +3/56, DQG(3/56V\VWHPVZKLFKDUH XVHGE\ WKH$UP\/1DY\/0DULQHV/
DQG $LU 1DWLRQDO *XDUG1

59 2XWORRN/ ´6WDWXWRU\ ,QYHQWLRQ 5HJLVWUDWLRQ +6,5, +4:;3 IRU WKH 6RLO 6DPSOH
&RUH 6\VWHP/µ 5 $SULO 4<<</ 9ROXPH 55/ 1XPEHU :

-LP0HOHJD/(QYLURQPHQWDO &KHPLVWU\2%LRWHFKQRORJ\%UDQFK +'694,/ UHFHLYHG
6WDWXWRU\ ,QYHQWLRQ 5HJLVWUDWLRQ +6,5,+4:;3 IRU WKH 6RLO 6DPSOH &RUH 6\VWHP1

5: 2XWORRN/ ´(QG0)LUH &RQILJXUHG ,QVWUXPHQW /DQGLQJ 6\VWHPV ,QVWDOOHG/µ
80DUFK 4<<</ 9ROXPH 55/ 1XPEHU 8

/RZ $SSURDFK /DQGLQJ DQG 1DYLJDWLRQ 6\VWHPV %UDQFK +'667, HQJLQHHU 0DU0
WLQ0DFKQLDN LV WKH LQ0VHUYLFH HQJLQHHULQJ DJHQW1+HKDV LQVWDOOHG QLQH V\VWHPV DW
YDULRXV 1DY\20DULQH &RUSV VWDWLRQV1

5; 2XWORRN/ ´1DY\ 0DULQH 0DPPDO 3URJUDP 5HQHZV $FFUHGLWDWLRQ/µ
59 1RYHPEHU 4<<</ 9ROXPH 55/ 1XPEHU 57

5< 2XWORRN/ ´.H\ 'ROSKLQ /DXQFK DQG 5HFRYHU\ 6\VWHP 'HYHORSHG/µ
55 -DQXDU\ 4<<</ 9ROXPH 55/ 1XPEHU 5

7KH UHFRYHU\ V\VWHP ZDV GHYHORSHG E\ 66& 6DQ 'LHJR·V %LRVFLHQFHV 'LYLVLRQ
+'68,/ $GYDQFHG 6\VWHPV 'LYLVLRQ +'6:,/ 7HVW (QJLQHHULQJ DQG 5HVWRUDWLRQ
'LYLVLRQ +'98,/ DQG 2FHDQV 6\VWHPV 'LYLVLRQ +':7,1 3HUVRQQHO UHVSRQVLEOH IRU
GHVLJQ/ HQJLQHHULQJ/ DQG WHVWLQJ ZHUH 5LFKDUG +DOO/ 6WHYH 6KLSSHH/ 'U1 -LP
:DUQHU/ -RH 'HXWK/ 7RP .QRHEHO/ DQG %LOO 0DFKD1

63 2XWORRN/ ´'/77V (QVXUH 6XFFHVV RI 1$72 6,03/( 'HPRQVWUDWLRQ/µ
53 $XJXVW 4<<</ 9ROXPH 55/ 1XPEHU 4:
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7KH 66& 6DQ 'LHJR '78 WHVW WHDP LQFOXGHG (G $OEXUR/ 'UHZ %HUQHW/ -R\FH
+DPHORWK/0DWW %OHXHU/ 'DYH -RUGDQ/ 'DYH 6HJHUVWURP/ *HRUJH +D\DVKL/ &DU0
VRQ &ODUN/ 6XH .HVDQHQ/ 5LFN 7HQQHV/ -LP +RHEHFN/ 'RQ .DYDQDJK/ 9LFNLH
5DSDQRV/*DU\1HXPDQ/:DOW 1HOVRQ DQG -DQ'X9DOO1'XULQJ WKH 6,03/( GHP0
RQVWUDWLRQ -RUGDQ ZDV RQ VLWH DW :DGGLQJWRQ/ +D\DVKL DW :LOKHOPVKDYHQ/ DQG
&ODUN DW *HLOHQNLUFKHQ1 -R\FH+DPHORWK ZDV WKH 'DWD /LQN*DWHZD\ UHSUHVHQWD0
WLYH IRU WKH 6,03/( HIIRUW1 6KH ZDV LQVWUXPHQWDO LQ FRRUGLQDWLQJ WKH LQWHUQD0
WLRQDO LQVWDOODWLRQV RI WKH 'DWD /LQN *DWHZD\ V\VWHPV1
64 7KH WHVW GLUHFWRU ZDV 3K\OOLV -RQHV RI WKH 1DYDO &HQWHU IRU 7DFWLFDO 6\VWHP
,QWHURSHUDELOLW\ +1&76,,1
652XWORRN/ ´66& 6DQ 'LHJR WHDPLQJ LV NH\ WR VXFFHVVIXO (/% $&7'/µ 56 -XO\
4<<</ 9ROXPH 55/ 1XPEHU 48

7KH &RPPXQLFDWLRQ DQG ,QIRUPDWLRQ 6\VWHPV 'HSDUWPHQW +';3, LQWHJUDWHG WKH
FRPPXQLFDWLRQ QHWZRUN DQG WKH ,QWHOOLJHQFH/ 6XUYHLOODQFH DQG 5HFRQQDLVVDQFH
'HSDUWPHQW +':3, FRRUGLQDWHG WKH VHQVRU LQSXWV1 7KH &RPPDQG DQG &RQWURO
+&5,'HSDUWPHQW +'73, SXOOHG WRJHWKHU WKH &5 DVSHFWV RI WKH &RPPDQG &RQWURO
9DULDQWV +&&9V,/ DQG WKH )OHHW (QJLQHHULQJ 'HSDUWPHQW +'93, SHUIRUPHG WKH
PRUH GLIILFXOW SDUWV RI VKLSERDUG LQVWDOODWLRQ1 7KH 7HFKQLFDO ,QIRUPDWLRQ 'LYL0
VLRQ +'35:, VXSSRUWHG WKH YLGHR DQG JUDSKLFV WHFKQLFDO GRFXPHQWDWLRQ DQG GLV0
SOD\V1

7KH2IILFH RI 1DYDO 5HVHDUFK ZDV WKH GHPRQVWUDWLRQPDQDJHU DQG&RPPDQGHU0
LQ0&KLHI/8161)RUFHV 3DFLILFZDV WKH RSHUDWLRQDOPDQDJHU11DYDO 6XUIDFH:HDS0
RQV&HQWHU/1DYDO$LU:DUIDUH&HQWHU/ DQG1DYDO5HVHDUFK/DEZHUH RWKHU SDUWLF0
LSDWLQJ JRYHUQPHQW ODERUDWRULHV17KH SULPDU\ LQGXVWU\ WHDPPHPEHUVZHUH*HQ0
HUDO '\QDPLFV/ /LWWRQ235&/ /XFHQW 7HFKQRORJLHV/ 5D\WKHRQ/ DQG 6WDQIRUG
5HVHDUFK ,QWHUQDWLRQDO1 3OD\LQJ PLQRU EXW LPSRUWDQW VXSSRUW DQG VXUJH UROHV
ZHUH 0DUFRQL +D]HOWLQH/ 2FHDQ 6\VWHPV (QJLQHHULQJ &RUSRUDWLRQ/ '56/
5HVRXUFH &RQVXOWDQWV ,QFRUSRUDWHG/ ,QWHUQDWLRQDO 1HWZRUN 6HUYLFHV/ 6FLHQFH
$SSOLFDWLRQV ,QWHUQDWLRQDO &RUSRUDWLRQ/ 6DQ 1LFRODV DQG $VVRFLDWHV/&URZQ$LU/
0DQGH[/1RHVLV/*UH\VWRQH/9LVLFRP/ DQG.RDP(QJLQHHULQJ 6\VWHPV ,QFRUSR0
UDWHG1
66 2XWORRN/ ´([WHQGLQJ WKH /LWWRUDO %DWWOHVSDFH $&7' WHDP SUHVHQWHG DZDUG/µ
4: 6HSWHPEHU 4<<</ 9ROXPH 55/ 1XPEHU 4<

7RP 7LHUQDQ UHFHLYHG WKH ([HFXWLYH 'LUHFWRU·V $ZDUG IRU KLV UROH LQ 66& 6DQ
'LHJR·V VXFFHVV RI WKH ([WHQGLQJ WKH /LWWRUDO %DWWOHVSDFH +(/%,$GYDQFHG&RQ0
FHSW 7HFKQRORJ\ 'HPRQVWUDWLRQ +$&7',1 7KH DZDUG VWDWHG WKDW KLV ZLGHO\ UHF0
RJQL]HG VNLOOV DQG SDVW VXFFHVVHV LQ SODQQLQJ DQG H[HFXWLRQ RI WHFKQRORJ\ GHP0
RQVWUDWLRQVZHUH D SULPDU\ UHDVRQZK\ WKH&HQWHU ZDV WDVNHG WR SDUWLFLSDWH LQ WKH
(/% $&7'1 66& 6DQ 'LHJR EHFDPH D NH\ SDUWLFLSDQW LQ WKH ILUVW PDMRU V\VWHP
GHPRQVWUDWLRQ +06',,1

7LHUQDQ ZDV D OHDGLQJ PHPEHU RI ERWK LQGXVWU\ DQG JRYHUQPHQW WHDP SDUWQHUV1
+H DVVHPEOHG DQG PDQDJHG D PXOWL0GLVFLSOLQHG SURMHFW WHDP WKDW VSDQQHG WKH
&HQWHU·V WUDGLWLRQDO GHSDUWPHQW ERXQGDULHV DQG VKRZHG WKH ZD\ IRU IXWXUH WHDP0
LQJ SURMHFWV ZLWKLQ WKH &HQWHU1 +H SURYLGHG OHDGHUVKLS IRU WKH RYHUDOO V\VWHPV
WHFKQLFDO DQG SURJUDPPDWLF ULVNV ZKLOH GHYHORSLQJ ULVN DEDWHPHQW RSWLRQV DQG
DFWLRQV1
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:KHQ WKH DFWXDO GHPRQVWUDWLRQZDVXQGHUZD\KH WRRN DQDFWLYH UROH LQ LWV VXFFHVV
E\ZRUNLQJ DORQJVLGH WKH HQJLQHHUV DQG VFLHQWLVWV WR LPSOHPHQW KLV SODQ1+HZDV
WKH OHDGHU LQ SUHSDULQJ DQG SUHVHQWLQJ VWDWXV UHSRUWV DQG EULHILQJV WR WKH KLJKHVW
OHYHO PDQDJHUV DQG YLVLWRUV17KURXJKRXW WKH FRXUVH RI WKLV SURJUDP KH JHQHUDWHG
LGHDVZKHQ WKHUHZHUH QRQH/ SURYLGHG SODQQLQJZKHQ LW ZDV ODFNLQJ/ DQG FRQWULE0
XWHG OHDGHUVKLS ZKHQ DQG ZKHUH LW ZDV UHTXLUHG1 ,Q WKH HQG/ZKHQ WKH06', ZDV
VXFFHVVIXOO\ FRQGXFWHG/ KH ZDV ZLGHO\ SUDLVHG DV RQH RI WKH SULPDU\ UHDVRQV1

67 2XWORRN/ ´*DWHZD\ 6\VWHPV DQG /DEV 3OD\ 9LWDO 5ROHV LQ '(3 3URJUDP/µ
5;0D\ 4<<</ 9ROXPH 55/ 1XPEHU 44

7KH '(3 WHDP LQFOXGHV 7DFWLFDO 6\VWHPV ,QWHJUDWLRQ DQG ,QWHURSHUDELOLW\ 'LYL0
VLRQ +'78, SHUVRQQHO> 'DWD /LQN *DWHZD\ V\VWHPV GHYHORSHG E\ '78 DQG FRQ0
WUDFWRU 'LJLWDO :L]DUGV> VHYHUDO WHVW ODEV> D FRPSXWHU V\VWHP QHWZRUNLQJ WHDP
IURP WKH&RPPXQLFDWLRQ DQG ,QIRUPDWLRQ6\VWHPV'HSDUWPHQW +';3,> WKH&RP0
PDQG DQG&RQWURO 'HSDUWPHQW +'73,> ,QWHOOLJHQFH/6XUYHLOODQFH DQG5HFRQQDLV0
VDQFH 'HSDUWPHQW +':3,> DQG RWKHUV1

&R0FKDLUPDQ RI WKH WDVN IRUFH/ 3DXO %REURZLFK RI WKH 3URJUDP([HFXWLYH2IILFH
IRU 6SDFH/ &RPPXQLFDWLRQV DQG 6HQVRUV +30:048<,/ ZDV LQVWUXPHQWDO LQ 66&
6DQ 'LHJR·V LQYROYHPHQW LQ WKH '(3 SURJUDP1 0HPEHUV RI WKH '(3 SODQQLQJ
DQG WHFKQLFDO VXSSRUW WHDPV DUH -RKQ ,DLD/ KHDG RI &RGH '78> 'DYH $QGHUVHQ/
/LQN0492V\VWHPV WHVW DQG HYDOXDWLRQ SURJUDPPDQDJHU>(GJDU$OEXUR/'DWD/LQN
7HVW 7RROV PDQDJHU> DQG %RE 6KHHK\/ 'LJLWDO :L]DUGV FRQVXOWDQW1 ,DLD LV QRZ
OHDGLQJ D WHDP LQYROYHG LQ RUJDQL]LQJ D FROODERUDWLYH HQJLQHHULQJ HQYLURQPHQW
IRU WKH '(31

$QGHUVHQ/ RYHUDOO '(3 OHDG IRU 7$',/V/ VXSHUYLVHV WKH'78 WHDPSURYLGLQJ V\V0
WHPV HQJLQHHULQJ DQG DQDO\VLV DQG 7$',/2FRPPDQG DQG FRQWURO SURFHVVLQJ
+&53, WHVW SODQQLQJ/ H[HFXWLRQ/ DQG UHSRUWLQJ WR WKH '(3 SURJUDP1

2WKHUVZKR IRUPHG WKH'(3 VXSSRUW WHDP IURP'73/';3/ DQG IURP'LJLWDO:L]0
DUGV LQFOXGH= &DUULH $OH[DQGHU/ 6\VWHPV ,QWHJUDWLRQ )DFLOLW\ +6,), PDQDJHU>
7RP &DVWOH/ GDWD PDQDJHU> (ULF .UXJHU DQG *UHJJ 0DQJXV/ 6,) HQJLQHHUV> %RE
5RVDGR/ WHVW DQDO\VW> DQG -HII 9DQ 'HQVHQ DQG 6WHYHQ 0XVVRQ/ (5& HQJLQHHUV1
6LWH OHDGV LQFOXGH /HH*LOO/'DYLG5RWK/0LNH0DKRQH\//HZLV*XWPDQ DQG.HQ
%R\G1

7KH$70QHWZRUNZDV GHVLJQHG/ LQVWDOOHG/ FRQILJXUHG/ DQG WHVWHG E\ DQ 66&6DQ
'LHJR WHDP IURP '73 DQG ';3/ ZKR DOVR ZLOO EH KDQGOLQJ WKH LQVWDOODWLRQ DQG
WHVWLQJ RI IXWXUH VLWHV163$:$5 38/&KLHI (QJLQHHU/ SURYLGHV FRPPDQG/ FRQWURO/
FRPPXQLFDWLRQV/ FRPSXWHUV/ LQWHOOLJHQFH/ VXUYHLOODQFH/ DQG UHFRQQDLVVDQFH
+&7,65, VXSSRUW WR WKH '(3 IURP WKH 6\VWHPV ,QWHJUDWLRQ (QYLURQPHQW +6,(,1$
WHDPRI HQJLQHHUV IURP66&6DQ'LHJR DQG66&&KDUOHVWRQSURYLGH WKH WHFKQLFDO
H[SHUWLVH WR FRQILJXUH DQG WHVW LQWHUIDFHV EHWZHHQ FRPEDW DQG &7,65 V\VWHPV1
7KH 5HFRQILJXUDEOH /DQG %DVHG 7HVW 6LWH/ OHG E\ 5D\PRQG %DUUHUD/ DFWV DV WKH
ZHVW FRDVW KXE RI WKH 6,( ZLWK VXSSRUW IURP &KHU\O 3XWQDP/ (G0RQDKDQ/'DYH
+DLODQG/ -LP &DUOVRQ/ -RH 6SHQFHU/ DQG %LOO 0DUKXOLN1 /HR $OPD]DQ DQG 7RQ\
%ULQW]HQKRII RI WKH <HDU 5333 +<5., :DU 5RRP SURYLGH <5. WHVWLQJ H[SHUL0
HQFH1'U1*DU\ 0F&RZQ DQG 5HVHDUFK/ (YDOXDWLRQ/ DQG 6\VWHPV $QDO\VLV HQJL0
QHHU (ODLQH $OOHQ/ 7HUUL +XSS/ DQG 0LNH 'RUNR SURYLGH &7,65 VLPXODWLRQ2
VWLPXODWLRQ FDSDELOLWLHV1
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682XWORRN/ ´,V WKH 1DY\<5.5HDG\" %*6,79DOLGDWHV 7HVW 5HVXOWV/µ : -DQXDU\
5333/ 9ROXPH 56/ 1XPEHU 4

692XWORRN/ ´&7$36 WHDP UHFHLYHV /LJKWQLQJ %ROW $ZDUG/µ4 -DQXDU\ 4<<</9RO0
XPH 83/ 1XPEHU 83

6: 2XWORRN/ ´'97 WHDP VXSSRUWV )OHHW %DWWOH ([SHULPHQW0(FKR/µ 56 -XO\ 4<<</
9ROXPH 55/ 1XPEHU 48

'97 SHUVRQQHO LQYROYHG ZHUH SURMHFW PDQDJHU 0DUN %ORFNVRP/ HQJLQHHU -RKQ
6LPEXODQ/ FRQWUDFWLQJ RIILFHU·V UHSUHVHQWDWLYH 'LDQQH :DONHU/ '97 DGPLQLVWUD0
WLYH VXSSRUW*DLO 6WURXG/0LFKHOOH0HMDUHV DQG$QQHWWH%XHQDIH15HVRXUFH&RQ0
VXOWDQWV ,QFRUSRUDWHG/ $OOLHG 7HFKQRORJ\ *URXS ,QFRUSRUDWHG/ DQG .LQJ
7HFKQRORJLHV SURYLGHG WHFKQLFDO DQG HQJLQHHULQJ VXSSRUW1

6;2XWORRN/ ´.LWW\ +DZN %DWWOH *URXS 5HFHLYHV0/2 7UDLQLQJ/µ 470D\ 4<<</
9ROXPH 55/ 1XPEHU 43

3HUVRQQHO LQYROYHG ZHUH= ,6($ SURMHFW HQJLQHHU -DFN 6HDUV RI /LQN049 ,6($
%UDQFK +'976,> 7RPP\:HVWEURRN/ D ILHOG HQJLQHHU IRU 6+(5,.21/ ,QFRUSR0
UDWHG +WKH /LQN049 ,6($ VXSSRUW FRQWUDFWRU,> DQG 2SHUDWLRQV 6SHFLDOLVW 6HFRQG
&ODVV +265, 5XVWLQ %URZQ +WKH OHDG 0/2 LQVWUXFWRU IRU )&7&3$& 6DQ 'LHJR1
7KLV WHDP UHFHLYHG EDFNXS DQG KRPH RIILFH VXSSRUW IURP &RGH '976 SHUVRQQHO
0\URQ 0DF1HLO/ ,6($ OHDG IOHHW VXSSRUW SURMHFW HQJLQHHU> DQG 'RXJ )UHHPDQ/
,6($ SURMHFW HQJLQHHU IRU WUDLQLQJ1 0LFKHOH 0HMDUHV +$GPLQLVWUDWLYH 6WDII/
'9734, DOVR SURYLGHG VXSSRUW1

6< 2XWORRN/ ´$ZDUGV 3UHVHQWHG WR 66& 6DQ 'LHJR (PSOR\HHV/µ45 1RYHPEHU
4<<</ 9ROXPH 55/ 1XPEHU 56

&URVV GHSDUWPHQWDO WHDP PHPEHUV ZHUH GUDZQ IURP WKH ,QVWDOODWLRQ %UDQFK
+'944,/ 6XSHUKLJK )UHTXHQF\ 6DWHOOLWH &RPPXQLFDWLRQV %UDQFK +'954,/8OWUD0
KLJK )UHTXHQF\ 6DWHOOLWH &RPPXQLFDWLRQV %UDQFK +'956,/ 6WUDWHJLF 1HWZRUN
6\VWHPV%UDQFK +'965,/1HWZRUN ,PSOHPHQWDWLRQ +'967,/6RIWZDUH&RQILJXUD0
WLRQ 0DQDJHPHQW 7HVW DQG (YDOXDWLRQ %UDQFK +';:7,/ DQG 63$:$5 6\VWHPV
$FWLYLW\ 3DFLILF 3HDUO +DUERU/ +DZDLL +'<3,1

66& 6DQ 'LHJR 7HDP DVVLJQPHQWV LQFOXGHG=

%DWWOH JURXS= 866 -RKQ &1 6WHQQLV +&9100:7,/ 5DQGDOO 5RFNH\ +';:7,> 866
3RUW 5R\DO +&* :6,/ 5XVVHOO &KXQ +'<3,> 866 /DNH &KDPSODLQ +&* 8:,/ %RE
3DQJHOLQDQ +'965,> 866 5XVVHOO +''*008<,/ :DGH %ROWRQ +'<3,> 866 5HQW]
+))*0079,/ (GZLQ $WZDWHU +'965,> 866 (OOLRW +''00<9:,/ -RH +LUVFKIHOGHU
+';:7,> 866 %ULGJH +$2(0043,/ (GZLQ $WZDWHU +'965,1

$PSKLELRXV UHDGLQHVV JURXS= 866 %RQ +RPPH 5LFKDUG +/3'009,/ &ROOHHQ
0F&DOO +'954,>866'HQYHU +/3'00<,/7RP+HOPDQ +'945,>8663HDUO+DUERU
+/6'0085,/ 7UDFH\ 0DUWRQLF +'956,1

0DULQH ([SHGLWLRQDU\ )RUFH 33004= 866 &XVKLQJ +''00<;8,/ 2UODQGR /XJR
+'<3,> 866 -RKQ 61 0F&DLQ +''*0089,/ 2UODQGR /XJR +'<3,> 866 *DU\
+))*0084,/ &KLHI 'DWD 6\VWHPV 7HFKQLFLDQ -RKQ %RWLFK +'967,1
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)RUZDUG 'HSOR\HG 1DYDO )RUFHV= 866 -XQHDX +/3'0043,/ .HOO\ )DUU +';:7,1

73 2XWORRN/ ´+3& &RPSXWLQJ 6\VWHPV 8SJUDGHG/µ 9 $XJXVW 4<<</ 9ROXPH 55/
1XPEHU 49

$W DQ 66& 6DQ 'LHJR EULHILQJ RQ -XO\ 53/ 4<<< UHSUHVHQWDWLYHV RI +HZOHWW00
3DFNDUG SUHVHQWHG D GHVFULSWLRQ RI WKH QHZ +3 95833 SDUDOOHO FRPSXWLQJ V\V0
WHPV DFTXLUHG IRU WKH 'R' +3& &HQWHU1 66& 6DQ 'LHJR +3& &RRUGLQDWRU 'U1
/\QQ 3DUQHOO/ $VVRFLDWH IRU &RPSXWDWLRQDO 6FLHQFH +'6936,/ JDYH DQ RYHUYLHZ
RI WKH+3&&HQWHU10DQDJHU RI WKH8QFODVVLILHG)DFLOLW\5REHUW:DVLODXVN\/6\V0
WHPV(QJLQHHULQJ +'7735,>PDQDJHU RI WKH &ODVVLILHG )DFLOLW\/'U15REHUW 'XNH0
ORZ/3URFHVVLQJ7HFKQRORJ\%UDQFK +':45,> DQG'U1$UDP.HYRUNLDQ/8QGHUVHD
7HFKQRORJ\ %UDQFK +':47,/ +3& 2XWUHDFK &RRUGLQDWRU/ SURYLGHG LQIRUPDWLRQ
RQ WKH &HQWHU·V +3& SURJUDPV DQG WKH IRFXV RI WKH IDFLOLWLHV1

742XWORRN/ ´866'ROSKLQ +$*6600888,5HDFKHV 63WK $QQLYHUVDU\/µ 8)HEUXDU\
4<<</ 9ROXPH 55/ 1XPEHU 6

752XWORRN/ ´66& 6DQ'LHJR VKRZFDVHV *,656000LQ )%(0(/µ < -XO\ 4<<</9RO0
XPH 55/ 1XPEHU 47

7KH VXFFHVV DQG SUHVHQFH RI *,656000/7$6,' DQG &2)/ RQ WKH 866&RURQDGR
GXULQJ )%(0( ZDV GXH WR D KLJKO\ GHGLFDWHG VKLS ULGHU WHDP FRQVLVWLQJ RI -LP
%XUGHOO/ &XUW *RRGKDUW/ ,QWHOOLJHQFH 6\VWHPV +':6&,> .HQ 2VERUQH DQG 6WDQ
.RZDOVN\/ 6FLHQFH $SSOLFDWLRQV ,QWHUQDWLRQDO &RUSRUDWLRQ +6$,&,1 7KH VKLS
ULGHU WHDP UHFHLYHG LQGLVSHQVDEOH VXSSRUW IURP WKHLU UHVSHFWLYH 7$6,' DQG&2)
JRYHUQPHQW DQG FRQWUDFWRU GHYHORSPHQW WHDPV LQ ':61 7KH 7$6,' WHDP
LQFOXGHG 0LNH 6WDOH\/:DUUHQ &DQ/ 5LFKDUG :DONHU/0DULWLPH 6\VWHPV +':6-,>
*UHJ%XOOD/'DYLG.HLWK//LQGD5DH +%RR]00$OOHQ)+DPLOWRQ,> DQG'HEELH:DU0
UHQ +6$,&,1 ,Q SDUWLFXODU /LQGD 5DH DQG QHZ SURIHVVLRQDO :DUUHQ &DQ SURYLGHG
FRQWLQXDO VRIWZDUH VXSSRUW IURP 3RLQW /RPD WKURXJKRXW )%(0(1 )LQDOO\/ FUXFLDO
RSHUDWLRQDO SODQQLQJ/ LQVLJKW/ DQGGLUHFWLRQZHUH SURYLGHGE\/W1&PGU1'DQ6KD0
QRZHU/ /W1&PGU15RVV0LWFKHOO/ /W1&PGU1:LOO:KHDWOH\/ /W1 3HWH %UHZVWHU/ /W1
0LD *RRG/ DQG &KLHI -RKQ 7D\ORU1

76 2XWORRN/ ´$GYDQFHG 'HSOR\DEOH 6\VWHP JUDGXDWLRQ WHVW LV D VXFFHVV$/µ
48 2FWREHU 4<<</ 9ROXPH 55/ 1XPEHU 54

6WHYH:KLWHVLGH LV WKH 66& 6DQ'LHJR ,QWHJUDWHG8QGHUVHD 6XUYHLOODQFH 6\VWHP
3URJUDP 2IILFH +':436, SURMHFW PDQDJHU IRU $'61 -RKQ (KOHUV LV WKH JRYHUQ0
PHQW WHFKQLFDO GLUHFWRU IRU $'61 7KH $'6 SURJUDP LV VSRQVRUHG E\ 63$:$5
$GYDQFHG 'HSOR\DEOH 6\VWHPV +30:04;6,0DMRU 3URJUDP0DQDJHU 7RP+LJ0
EHH1 3ODQQLQJ IRU )(7 EHJDQ LQ 'HFHPEHU 4<<:/ ZKHQ 3DW 'RQDKRH/ 5HVRXUFH
2IILFH +':437,/ ZDV DVVLJQHG DV WKH )(7 WHVW GLUHFWRU E\ 30:04;61

77 2XWORRN/ ´:,5( 6\VWHP 3URYHV ,QYDOXDEOH LQ $'6 'HYHORSPHQW/µ 5 $SULO
4<<</ 9ROXPH 55/ 1XPEHU :

,Q HDUO\ 4<<9/ DV WKH SURWRW\SH IRU WKH FXUUHQW $'6 V\VWHPZDV EHLQJ GHYHORSHG/
66&6DQ'LHJR·V2FHDQ 7HFKQRORJ\%UDQFK +':77, SURSRVHG WKH QHHG IRU D V\V0
WHP FDSDEOH RI LQVSHFWLRQ DQG UHSDLU RI WKH GHSOR\HG V\VWHP1 7KH SURSRVHG V\V0
WHP ZDV FDOOHG :,5(/ WKH :HW0(QG ,QVSHFWLRQ/ 5HSDLU/ DQG 5HFRYHU\ (OHPHQW1
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6WHYH :KLWHVLGH/ WKH 66& 6DQ 'LHJR $'6 SURJUDP PDQDJHU UHSRUWV WKDW/ ´$W
ILUVW WKHUH ZDV VRPH UHOXFWDQFH WR HPEUDFH D UHSDLU V\VWHP EHFDXVH RI V\VWHP
DIIRUGDELOLW\ DQG OLIH F\FOH LVVXHV1 -RKQ 3U\RU ZRUNHG ZLWK WKH $'6 FKLHI HQJL0
QHHU -RKQ (KOHUV WR UHVROYH WKH LVVXHV DQG FRQYLQFH WKH VSRQVRU RI WKH YLDELOLW\ RI
WKH :,5( V\VWHP1 7KH :,5( WHDP JRW D UXQQLQJ VWDUW DQG KDV QHYHU ORRNHG
EDFN$µ

7RP +LJEHH RI 63$:$5 30:04;6 OHDGV WKH $'6 SURJUDP1 7KH DVVLVWDQW SUR0
JUDP PDQDJHU LQ FKDUJH RI WKH 8QGHU :DWHU 6HJPHQW 'HSOR\PHQW 6\VWHP LV
-RKQ7KRUQWRQ DOVR RI 30:04;617KH 66&6DQ'LHJR$'6GHVLJQ WHDP LV OHG E\
-RKQ 3U\RU1 $'6 FKLHI HQJLQHHU LV -RKQ (KOHUV1 7HDP PHPEHUV DUH 3DXO .HQ0
QHG\/ :LOOLH 6WHYHQVRQ/ 7RGG :HEEHU/ -RKQ 0F&DQQ/ DQG %UXFH 3LHUF\1 -RKQ
0F&DQQ DQG 3DXO .HQQHG\ UHFHLYHG D SDWHQW IRU WKH FDEOH JUDEEHU DQG FDEOH FXW0
WHU WRROV1

7KH:,5( WHDPPHPEHUV DUH %UXFH 3LHUF\//\QQ&ROOLQV/:LOOLH 6WHYHQVRQ/ DQG
6XVDQ0RUDOHV RI 66&6DQ'LHJR DORQJZLWK IRXU 529RSHUDWRUV IURP WKH1DYDO
)DFLOLWLHV (QJLQHHULQJ 6HUYLFH &HQWHU1
78 2XWORRN/ ´66& 6DQ 'LHJR 'HYHORSV 3URWRW\SH 9HVW $QWHQQD/µ 43 'HFHPEHU
4<<</ 9ROXPH 55/ 1XPEHU 58

/HDG UHVHDUFKHU IRU WKH SURMHFW 5LFK $GDPV VDLG/ ´7KH0DULQHV ZRXOG OLNH WR GR
DZD\ ZLWK WKH ZKLS DQWHQQD V\VWHP1 <RX GRQ·W ZDQW D UDGLRPDQ ZLWK D ZKLS RQ
KLV EDFN GLVWLQJXLVKHG IURP DQ\RQH HOVH EHFDXVH LW PDNHV KLP YXOQHUDEOH1 <RX
ZRXOG OLNH KLP WR ORRN OLNH HYHU\ERG\ HOVH1 ,QWHJUDWLQJ WKH DQWHQQD LQWR D VWDQ0
GDUG SLHFH RI XQLIRUP ZRXOG GLVJXLVH WKH DQWHQQD DQG SURWHFW WKH SHUVRQ1µ 7KH
SURMHFW EHJDQ LQ 0D\ 4<<< XQGHU WKH KHDG RI WKH 0DULQH &RUSV 2IILFH/ &KXFN
0LUDELOH/ DQG SURMHFW PDQDJHU /W1 &PGU1 3HWHU +DJOLQG RI WKH RIILFH RI WKH 'HS0
XW\ ([HFXWLYH 'LUHFWRU/ 6FLHQFH/ 7HFKQRORJ\ DQG (QJLQHHULQJ 2SHUDWLRQV
%UDQFK1 /W1 &PGU1 +DJOLQG VDLG/ ´7KLV HIIRUW LV GRQH LQ FRRSHUDWLRQ ZLWK WKH
1DYDO 3RVWJUDGXDWH 6FKRRO +136,1$OWKRXJK 66&6DQ'LHJR VFLHQWLVWV KDYH SUR0
YLGHG DVVLVWDQFH/ 3URIHVVRU -RYDQ /HEDULF DQG KLV WHDP RI JUDGXDWH VWXGHQWV DW
136 KDYH EHHQ WKH GULYLQJ IRUFH EHKLQG WKH FRQFHSW1 7KH\ KDYH DOVR GHYHORSHG
WKH WKHRUHWLFDO PRGHOV DQG GRQH WKH FRPSXWHU VLPXODWLRQV IRU WKH DQWHQQDV1µ

%RE 2·1HLOO IDEULFDWHG WKH SURWRW\SH OLQHU LQ WKH 66& 6DQ 'LHJR PRGHO VKRS1

7R YHULI\ WKH WKHRUHWLFDO PRGHOV GRQH E\ 136 WKH YHVW DQWHQQD SURWRW\SH ZDV
WHVWHG RQ WKH DQWHQQD UDQJH1 %RE $EUDPR/ 0LNH 0F*LQQLV/ DQG 5LFN 1LHOVHQ
PHDVXUHG YDULRXV DVSHFWV RI WKH DQWHQQD SHUIRUPDQFH1 ´7KH SUHGLFWLRQVPDGH E\
136 ZHUH YHU\ DFFXUDWH ZKHQ FRPSDUHG WR WKH DFWXDO PHDVXUHPHQWV/µ $GDPV
VDLG1

7KH SURWRW\SH ZDV DOVR XVHG WR LQYHVWLJDWH WKH LQIOXHQFH WKDW D KXPDQ KDV RQ WKH
SHUIRUPDQFH1 ´:H GLVFRYHUHG WKDW ZKHQ WKH YHVW LV ZRUQ/ WKH ORZHU ERXQGDU\ RI
WKH IUHTXHQF\ UDQJHZDVSXVKHGGRZQE\63PHJDKHUW]/µ /W1&PGU1+DJOLQG VDLG1
$GDPV H[SODLQHG/ ´7KLV LV WKH VDPH HIIHFW WKDW FDQ EH REVHUYHGZKHQ WRXFKLQJ D
WHOHYLVLRQ DQWHQQD DQG JHWWLQJ EHWWHU UHFHSWLRQ1 :H ZRXOG KDYH KDG GLIILFXOW\
TXDQWLI\LQJ WKLV HIIHFW LI ZH KDG QRW PDGH WKH SURWRW\SH1µ

$OWKRXJK WKH YHVW DQWHQQD ZDV ZRUQ E\ /W1 &PGU1 +DJOLQG IRU LPSHGDQFH PHD0
VXUHPHQWV/ QR RQH KDV ZRUQ WKH DQWHQQD LQ WKH WUDQVPLW PRGH1 $GDPV VDLG WKDW
WKLV ZLOO QRW KDSSHQ XQWLO WKH UDGLDWLRQ VDIHW\ LV DVVXUHG1



&RPPDQG +LVWRU\ 4<<<= :3

´%HIRUH WKLV SURWRW\SH YHVW LV ZRUQ E\ DQ\ 6ROGLHU/ZHZLOO PDNH DEVROXWHO\ VXUH
LW LV VDIH IURPKHDOWK KD]DUGV1:HZLOO LQYHVWLJDWH DOO DVSHFWV RI WKLV VWDUWLQJZLWK D
ZHOO0FRRUGLQDWHG SURJUDP RI WKHRU\ DQG H[SHULPHQW WR HQVXUH VDIHW\1µ $GDPV
VDLG1

79 2XWORRN/ ´6327 'HPRQVWUDWHV 3RUWDEOH *HRORFDWLRQ 7HFKQRORJ\/µ 44 -XQH
4<<</ 9ROXPH 55/ 1XPEHU 45

66& 6DQ 'LHJR ZDV WKH GHVLJQDWHG WHFKQLFDO DJHQW IRU WKH 6327 SURMHFW1 %RE
-DPHV/6LJQDO 3URFHVVLQJ DQG&RPPXQLFDWLRQV7HFKQRORJ\%UDQFK +';88,/ZDV
WKH WHVW GLUHFWRU IRU WKH9,3 GHPRQVWUDWLRQZLWK RWKHU ';88 SHUVRQQHO SDUWLFLSDW0
LQJ LQFOXGLQJ 'DYLG %XFN/ 5RJHU +DOO/ DQG &ODUN +HQGULFNVRQ1

7KH '$53$ 7DFWLFDO 7HFKQRORJ\ 2IILFH/ XQGHU WKH GLUHFWLRQ RI /W1 &RO1 %HWK
.DVSDU/ 8161 $LU )RUFH/ LQLWLDWHG WKH 6327 SURJUDP1

7: 2XWORRN/ ´5HDO07LPH 5HFRQQDLVVDQFH ,QIR 3URYLGHG 'XULQJ .HUQDO %OLW]/µ
470D\ 4<<</ 9ROXPH 55/ 1XPEHU 43

)RXUPRUH H[HUFLVHVZHUH SODQQHG IRU WKH SHULRG0D\ 4<<< WKURXJK0DUFK 5333=
5RYLQJ 6DQGV <</ ([WHQGHG 5DQJH <</ &RXQWHU 'UXJ 'HPRQVWUDWLRQ/ DQG WKH
&RPELQHG $UPV ([HUFLVH1 7KH &HQWHU ZLOO FRQWLQXH WR SDUWLFLSDWH LQ HDFK H[HU0
FLVH DQG ZLOO IRUPXODWH DQG LPSOHPHQW VSHFLILF FRPPXQLFDWLRQV DUFKLWHFWXUHV
PHHWLQJ WKH LQGLYLGXDO LQIRUPDWLRQ WUDQVIHU DQG WDFWLFDO RSHUDWLRQDO UHTXLUHPHQWV
RI HDFK GHPRQVWUDWLRQ1

&URVV0GHSDUWPHQWDO SHUVRQQHO DQG FRQWUDFWRUV ZHUH LQYDOXDEOH WR WKH VXFFHVV RI
WKH *OREDO +DZN GHPRQVWUDWLRQ1 6SHFLDO FUHGLW LV GXH WR 5LFR &KHQJ/1HWZRUNV
7HFKQRORJ\ %UDQFK +';5:,>$ODQ 6WHZDUW/ 6XSHUKLJK )UHTXHQF\ 6DWHOOLWH &RP0
PXQLFDWLRQ %UDQFK +'954,> 'HQQLV 'HDWRQ/ 0DULWLPH 6\VWHPV +':6-,> $QG\
(VWDEURRN/2FHDQ 7HFKQRORJ\ %UDQFK +':77,> 7RP +LYHO\/ (YDQ &KDERW/*UHJ
2UU/0DWKLDV 0D\HU DQG WKH HQWLUH QHWZRUNLQJ FUHZ LQ WKH 2SHUDWLRQV 1HWZRUN
%UDQFK +'35<9,> &DUO *LEEHQV DW $GYDQFHG &RPPXQLFDWLRQ 6\VWHPV &RUSRUD0
WLRQ> DQG 0LNH /DYHOOH DQG 7LP :HLFKHO DW -D\FRU1

7; 2XWORRN/ ´&HUWLILFDWH RI ([FHOOHQFH DZDUGHG WR 6$%(5 WHDP/µ 6 6HSWHPEHU
4<<</ 9ROXPH 55/ 1XPEHU 4;

6$%(5DFTXLVLWLRQ63$:$56\VWHP&HQWHU WHDPPHPEHUV DUH SURMHFWPDQDJHU
5RQ %HOO/ 5REHUW 9LN/ /W1 &PGU1 7UDF\ &RQUR\/ (ULF *DGG/ &LQG\ 6KHUZRRG/
$ODQ%DELFK/:LOOLDP)LQJHU/.HQ$YHGLVLDQ/ -RUJH$OYDUH]/ -DFN.XHU]L/.DWK\
%R\OHV/ -RH+LUVFKIHOGHU/%DUU\+XQW/1LFKRODV'URZVGRZVNL/ DQG'LFN:DONHU1
2WKHU WHDPPHPEHUV +RYHU 63, QRW OLVWHG ZHUH IURP 63$:$5 DQG 66&&KDUOHV0
WRQ/ DV ZHOO DV FRQWUDFWRUV IRU WKRVH WZR FRPPDQGV1

7< 2XWORRN/ ´6$%(50&'18 6XFFHVVIXOO\ 'HPRQVWUDWHG/µ 49 $SULO 4<<</ 9RO0
XPH 55/ 1XPEHU ;

0DQ\SHRSOH VKRXOG EH FUHGLWHG IRU VXFFHVVIXOO\ FRPSOHWLQJ WKH 6$%(52&'18
LQWHJUDWLRQ XQGHU WKH PRVW H[WUHPH WLPH OLPLWDWLRQV= 5RQ %HOO/ 66& 6DQ 'LHJR
SURJUDPPDQDJHU>'HDQ1DWKDQV/ QDYLJDWLRQ LQWHJUDWHG SURGXFW WHDP OHDG>5RE0
HUW 9LN/ OHDG HQJLQHHU> -RKQ &KKLW/ SURJUDP PDQDJHU> (ULF *DGG/ HQJLQHHU> /W1
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&PGU1 7UDF\ &RQUR\/ WHVW PDQDJHU> &LQG\ 6KHUZRRG/ DFWLQJ 6$%(5 DVVLVWDQW
SURJUDP PDQDJHU> -RVHSK 6HUUDWRUH/ HQJLQHHU>0LFKDHO %XL/ HQJLQHHU> DQG 7DP
1JX\HQ/ SURJUDPPHU1&RQWUDFWRUVZKR FRQWULEXWHG LQFOXGHG=7LWDQ/LQNDELW DQG
1RHLWLFV DQG 6\VWHPV (QJLQHHULQJ 6XSSRUW &RPSDQ\ +6(6&R ,QFRUSRUDWHG,
6(6&RZDVPRVW LQVWUXPHQWDO LQ SHUIRUPLQJPXFK RI WKH DFWXDO RQ DLUFUDIWZRUN/
WHVWEHG VXSSRUW/ DQG WURXEOHVKRRWLQJ DW DOO VLWHV LQFOXGLQJ 3D[ 5LYHU1 %HOO DOVR
VDLG WKDW WKH VXSSRUW DQG FRRSHUDWLRQ RI &RPPDQGHU/ 1DYDO $LU 6\VWHPV &RP0
PDQG ZDV NH\ WR WKH VXFFHVV RI WKLV HIIRUW1
83 2XWORRN/ ´';64 $VVLVWV 866 &KH\HQQH DV ,Q06HUYLFH (QJLQHHULQJ $JHQW/µ ;
-DQXDU\ 4<<</ 9ROXPH 55/ 1XPEHU 4

'RQ $ONHPD/ EUDQFK KHDG IRU ';64/ FUHGLWV WKH 7)'6 SURJUDP·V RXWVWDQGLQJ
VXFFHVV WR WKH SURDFWLYH DQG LQQRYDWLYH WHDP UHODWLRQVKLS WKDW KDV GHYHORSHG
DPRQJ 63$:$5/ 6XEPDULQH &RPPXQLFDWLRQV 3URJUDP 2IILFH +30:04:6,/
LQGXVWU\/ DQG 66& 6DQ 'LHJR &RGHV ';64 DQG '932';32'<3 6WDII DQG 7HQDQWV
%UDQFK +'545,1

7KH UHTXLUHPHQWV RI HDFK FODVV RI VXEPDULQH YDULHV DQG \HW WKH $12%6400<+9,
FRQILJXUDWLRQ LV HDVLO\ FKDQJHG WR PHHW WKH VSHFLILF RSHUDWLRQDO UHTXLUHPHQW1
0DUN+ROFRPERI 30:04:6 DQG'RQ$ONHPD RI';64 KDYH DOVR EHHQ UHTXHVWHG
WR SDUWLFLSDWH LQ WKH FRPPRQ WLPH UHIHUHQFH 6\VWHP (QJLQHHULQJ 7HDP +6(7,/
FR0KRVWHG E\1$96($DQG WKH1DYDO2EVHUYDWRU\17KH REMHFWLYH RI WKH 6(7 LV WR
LGHQWLI\ DQ\ WLPH UHIHUHQFH LQFRPSDWLELOLWLHV H[LVWLQJ LQ WKH 1DY\·V IOHHW/ DQG
SURSRVH FRVW HIIHFWLYH FRPPRQ WLPH UHIHUHQFH VROXWLRQV1 +DQQLEDO VDLG WKDW WKH
$12%6400<+9, LV FHUWDLQO\ D FDQGLGDWH V\VWHP EHLQJ FRQVLGHUHG WR PHHW RWKHU
IUHTXHQF\ DQG SUHFLVLRQ WLPH UHTXLUHPHQWV EHFDXVH RI WKH DGYDQFHG DQG IOH[LEOH
GHVLJQ HPSOR\HG1 /HDG SURMHFW HQJLQHHU ZDV :LOIUHGR +DQQLEDO1
842XWORRN/ ´'R'1HZVSDSHU 3UDLVHV'<5790'76 ,QVWDOODWLRQV/µ 451RYHPEHU
4<<</ 9ROXPH 55/ 1XPEHU 56

0XFK RI WKLV DUWLFOH ZDV EDVHG RQ WKH 6WDUV DQG 6WULSHV DUWLFOH E\ 6WHYH /LHZHU/
<RNRVXND %XUHDX &KLHI1 7KH FRPSOHWH VWRU\ FDQ EH YLHZHG DW KWWS=22ZZZ1SVWUL0
SHV1FRP2HGP1KWPO1

7KH LQVWDOODWLRQ ZDV FRPSOHWHG XQGHU GLUHFWLRQ RI 2UODQGR /XJR RI 66& 6DQ
'LHJR·V )OHHW 6XSSRUW %UDQFK +'<57,/ ZLWK SURMHFW HQJLQHHUV$PDGR2OOHUR DQG
:LOO\ 1DVKLUR1 7KH DGPLQ/ ILQDQFH/ DQG PDWHULDO VHFWLRQV SURYLGHG DGGLWLRQDO
VXSSRUW1

63$:$56\VWHPV$FWLYLW\3DFLILF/ -DSDQ2IILFHU LQ&KDUJH/W1&PGU13HWH5HLQ0
DJOH GHFODUHG/ ´*UHDW MRE E\ '<571:H KDYH PDGH PDQ\ 6DLORUV KDSS\1µ
852XWORRN/ ´'<5263$:$57HDP ,PSURYHV7UDLQLQJ DQG/RJLVWLFV IRU )'1)/µ4
-DQXDU\ 4<<</ 9ROXPH 83/ 1XPEHU 83

%XLOGLQJ 4<<:='<5 OHDG HQJLQHHU 5D\ +ROWKDXV GHVLJQHG WKH FODVVURRPV/ DVVR0
FLDWHG ORFDO DUHD QHWZRUN +/$1,/ DQG HOHFWURQLFV17KH SK\VLFDO LQVWDOODWLRQ RI WKH
/$1ZLOO EH GRQH E\ WKH7HFKQLFDO 6HUYLFH%UDQFK +'<56,ZLWK'DYH<DPDPXUD
DV OHDG1

3LHU &RQQHFWLYLW\ 3URMHFW= -LP *URVV DQG .HQ )LIH RI WKH (QJLQHHULQJ %UDQFK
+'<55, DUH NH\ PHPEHUV RI WKLV SURMHFW WHDP1 $QJHO 0DOGRQDGR/ 6WUDWHJLF 1HW0
ZRUN 6\VWHPV %UDQFK +'965,/ LV DOVR KHDYLO\ LQYROYHG LQ WKLV SURMHFW1
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Appendix A: 1999 Achievement Awards

DoD AWARDS

Data Fusion Group Joe Mignogna Data Fusion Award

Frank White for pivotal efforts in developing a new general of Navy
command and control systems

Certificate of Excellence for Acquisition Reform

Situational Awareness Beacon with Reply (SABER) Team

Ron Bell, Project Manager
Jorge Alvarez
Ken Avedisian
Alan Babich
Kathy Boyles
Lt. Cmdr. Tracy Conroy
Nicholas Drowsdowski
William Finger
Eric Gadd
Joe Hirschfelder
Barry Hunt
Jack Kuerzi
Cindy Sherwood
Robert Vik
Dick Walker

NAVY, MARINE CORPS, AND COAST GUARD AWARDS

Meritorious Civilian Service Award

Gary Brown for leadership of the Automated Communications
Management System, which result in delivery of the most crucial part of
the MILSTAR system and enable all DoD joint forces to maintain
communications worldwide during any type of conflict

John Chhit for effective transition of the Control Display Navigation
Unit project to San Diego, including cultivating new sponsors and
gaining wide recognition of his team’s software development capability

Michael Ferguson for use of new technologies to increase the capability
and reduce the shipboard cost of the Navigation Sensor System Interface
project

Robert Fish for essential support to Commander, Sixth Fleet as his Naval
Science Assistance Program advisor, and for his efforts as the
government’s most knowledgeable technical expert for the Global
Command and Control System—Maritime

Clarence Funk for his support of surveillance systems ranging from
undersea to space, and for his re-structuring of a family of signal analysis
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algorithms to relieve severe limitation on processing throughput for
critical national intelligence systems

Henry Gok for leadership of design and development of the Tactical
Receive Equipment and its related applications system, resulting in
more effective, efficient and reliable operational systems

Lewis Gutman for leading transition to the Fleet of advanced Distributed
Engineering Plant network management techniques

Michael Harrison for specialized work in communications security and
information assurance, including development of a handbook to
standardize accreditation efforts across the Navy

Kevin Henry for efforts as program manager for antisubmarine warfare
support systems, including increasing program funding by 300 percent

Ed Holler for leadership of programs enhancing the Center’s reputation
as a leader in radio frequency propagation technology and
electromagnetic interference/electromagnetic control problem solving
issues

Mike Howard for significant contributions to acoustic and
electromagnetic signal processing software for deployable undersea
surveillance projects, particularly on the Autonomous Off-Board
Surveillance Sensor program

Richard Kataoka for providing innovative and effective management
techniques for diverse groups of personnel supporting the Navy’s
Marine Mammal Program, particularly for the operational Fleet units

Greg Lawrence for leadership on Aegis Foreign Military Sales programs
and for his careful and effective coordination of a merger of two
technical divisions

Rick Marrone for management of at-sea testing for the Advanced
Unmanned Search System and participation on several unmanned
undersea vehicle project teams

Jay Martin for advocacy of personnel during periods of program
elimination and for leadership in development of the Command Center
of the Future and of the Center’s improved organizational performance
efforts

John Martin for his efforts as a high frequency (HF) communications
specialist throughout the Naval Computer and Telecommunications
Command claimancy, effecting substantial savings on HF transmitter
and remote control systems installation

Bob Mathews for his leadership in developing SSC San Diego’s role as
the information operations center for the Navy and joint communities,
including design of the Information Operations Center of the Future

Keyko McDonald for leading engineering on the Telesonar Testbed, an
essential component that demonstrated the viability of the Telesonar
concept and program
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Steve Musson for design and direction of the SPAWAR Year 2000
(Y2K) War Room, for development of an integrated Y2K end-to-end
test plan for SPAWAR and other Navy systems, and for his management
of the Joint Interoperability and Engineering business area

Mike Reilley for major contributions to the Center’s technology base
and for leadership on Center efforts to define a cohesive vision for the
future of C4I

Dr. John Roese for leadership in positioning the Center to receive major
contracts from industry in support of new ship construction programs for
the next-generation surface combatants and aircraft carriers

Marilyn Rossi for her multi-faceted support of Center senior
management, including service as chair of the Administrative Council
for the past three years and as executive secretary to the Executive
Board, Civilian Leadership Team, Business Development Team and
Technical Board

Randall Scott for initiation, design, development and implementation of
the Cryptologic On-Line Trainer currently used at the Atlantic and
Pacific Fleet Training Centers, and for satisfying an urgent need for
cryptologic system simulation

Brian Shaw for establishing open dialog ensuring full interoperability in
future joint military satellite communication endeavors, and for
leadership in determining the plan of action for the Global Positioning
System Modernization Program

Jim Simmons for helping to define how government personnel can
support industry in science and technology, and for leadership in team
formation to support Center work on the DARPA Arsenal Ship Project,
the Coast Guard’s National Distress System and the Deep Water
Program

Augie Troncale for demonstrated leadership as a division head, for
leading the system architecture implementation of information
technology in the Pacific Command Region and for implementation of
the Sea-Based Battle Lab installation on the USS Coronado (AGF--11)

Alan Umeda for service as on-site technical advisor to the
Commander-in-Chief, U.S. Pacific Command, and for contributions to
the Center’s leadership role in that Command, including pursuit of
business opportunities resulting in millions of dollars in funding for the
Center

Frank White for leading efforts to create a consortium of Navy warfare
centers to address time critical targeting as it relates to strike warfare, and
for representation of the Center in developing a strong support role of the
Naval Warfare Development Command. His proposal for the Center’s
key agent role in fleet battle experiments resulted in an additional $14
million in funding for the Center
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Navy Award of Merit for Group Achievement

USS John C. Stennis Battle Group/USS Bon Homme Richard
Amphibious Ready Group team

Edwin Atwater
Wade Bolton
Chief Data Systems Technician John Botich
Russell Chun
Kelly Farr
Sheryl Goodwin
Tom Helman
Joe Hirschfelder
Orlando Lugo
Tracy Martonic
Colleen McCall
Bob Pangelinan
Randall Rockey

Extending the Littoral Battlespace Advanced Concepts Technology
Demonstration team

Tom Tiernan, Project
Manager
Andres Albano
Alan Antczak
Dr. Donald Bamber
Peter Bauer
Susan Berzill
Christina Billingsley
Mark Blocksom
Lawrence Cain
John Chang
Gerald Clapp
Lt. Ray Cooke
James Culligan
Terrance Curran
Dr. Nikhil Dave
Albert Desrosiers
Ben Director
Gaylord Doerck

Mike Dorko
Dr. Lorraine Duffy
Roger Duran
Tom Enderwick
Ken Faucher
Marcus Fieger
Bob Frazier
Leroy Gibeson
Callis Goodrich
Doug Hardy
Dr. Steven Holste
Ken Kaiser
Jean Killian
Ricky Linh
Christine Liou
Steve Luby
Chuck March
Dr. Scott McGirr

Bob McPhail
Jerry Mosley
Chris Poulos
Jonathan Richardson
Elaine Schiller
Tom Schlosser
Dr. George Seymour
Ruth Shearer
John Simbulan
John Skadberg
Dr. Tom Staley
Win Starling
Lyle Steger
Robert Stephenson
Anh Truong
Mark Tukeman
Virginia Wallace
Dianne Walker

Coast Guard Meritorious Team Commendation

National Distress and Response System Modernization Program

Dave Morin, Project Manager
Mary Edwards
Jack Harden
Grady Johnson
Joseph Loughlin

Larry Martin
Galard Mills
Michael Reaves
Gabe Schmera
Jim Tomitagawa
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SPAWAR Lightning Bolt Award
Contingency Theater Automated Planning System Y2K Team

Nelson Arguelles
Thomas Dang
Bob Giannaris
Mike Gillis
Cowboy Koelzer
Rosa Laturno
John Laughlin
Wes Lee

Jim MacMaster
Rob Matheny
Jean McConnaughey
Roy McConnaughey
Jeff Mobley
Tom Sangunitto
Steve Seaburg
Lt. Cmdr. John Sommers

Marine Corps Systems Command Amphibious Warfare
Technology Directorate Awards

Chuck Mirabile for service as program manager for USMC command,
control, communications, computers and intelligence (C4I) science and
technology and Small Business Innovation Research programs

Joe McCarthy for support of the USMC C4I science and technology
programs

Special Act Awards
Brad Carter for concept development, engineering design, installation
and implementation of the Coalition Wide Area Network for
Commander-in-Chief, U.S. Pacific Command

Donald Iwasaki for service as lead design and installation engineer
Information Technology for the 21st Century Project in Manama,
Bahrain

Special Act Group Award
Automated Communications Management System

Gary Brown,
Program Manager
Sally Norvell,
Deputy
Rita Lane, Deputy
Ben Barlin
Ron Betsworth
Kathy Boyles
Bob Cagle
Charlie Cox
Bob Delizo
Steve Goff
Joy Green
Larry Hermanson

Eric Jensen
Tom O. Jones
Vo Khuu
Margaret Kuan
Michelle Lee
Jeff Livermore
Fernando Lizardi
Roy Logan
Rob Lowe
Sandi Manchor
Donna Martin--Lim
Nanette Mata
Debbie Moore

Chinh Nguyen
Han Nguyen
Jim Pack
Tony Ramos
Brian Riegle
Bob Ryder
Jeff Siconolfi
Jim Slominski
Gleason Snashall
Howard Spackman
Carol Stultz
Rob Thurmond

ORGANIZATION AWARDS
Federal Laboratory Consortium Technology Transfer
Certificates of Accomplishment

Matt McLandrich and Richard Orazi for the Polarization Independent
Narrow Channel Wavelength Division Multiplexing coupler
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AFCEA Copernicus Awards

Heidi Mohlenbrok for identifying the need for and creating the Battle
Group Systems Integration Testing

Roger Ogden for devising a practical network architecture allowing the
use of the Network Encryption System in the Fleet

San Diego Business Journal Women Who Mean Business
Awards

Dr. Cynthia Hanson: Award for Engineering

Dr. Brenda--Lee Karasik: Award for Public Service

Sandra Wetzel--Smith: Award for Defense

Cabrillo National Monument Volunteers In Parks (VIPs)
Awards

Barbara Fletcher, Beth Gramoy, Nancy Hupp, Mike Moser, Kevin
O’Leary

CENTER AWARDS

Lauritsen-Bennett Awards

For science: Dr. Newell Booth for performance of a number of
multi-agency ocean experiments that realistically demonstrate
matched-field processing techniques

For engineering: Barry Hunt for pioneering innovative designs for a
wide range of intelligence systems

Executive Director’s Award

Tom Tiernan for leadership of the Extending the Littoral Battlespace
Advanced Concept Technology Demonstration team, establishing the
model for future Center team projects

Publications Awards

Publications of the Year

Dr. Bob Dinger, Deborah Duckworth, Ronald Gauthier, Susan Hutchins,
Dr. Theodore Pavlopoulos, Dr. Ken Richter, David Sailors, William
Wild

Distinguished

Dr. Jeffrey Allen, Dr. Thomas Jones, Dr. Jon Losee, Dr. Wayne
McGinnis, Dr. Randy Moore, Douglas Murphy, Dr. Steven Murray,
Willard Rask, Dr. Jim Rohr

Excellence

Dr. Newell Booth, Dr. Charles Hewett, Dr. Lawrence Hoff, Matthew
McLandrich, Richard Orazi, Richard Paulus, Lee Rogers, Phil Schey,
Mike Shrader, Thao Vu
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Merit

Dr. Sabine Apitz, Christopher Dempsey, John Feist, Ron Iwamiya,
Victoria Kirtay, Dr. Shing Li, Dr. Jeff Morrison, Robert Mumm, Robert
Ollerton, Richard Orazi, Dr. Stephen Pappert, Bryan Riegle, Dr. Jim
Zeidler

Secretarial Awards

Yolanda Gomez
Jennifer Sears

Exemplary Achievement Awards

Richard Arrieta
Ronald Ballard
Barbara Barber
Gary Barber
Brian Britt
James Burdell
Eugene Cabatu
Donald Carder
Vicki
Cooper--Murphy
Debra Depew
Douglas Dickerson
Peter Donich
Mary Edwards
Leonila Espejo
John Fenstermacher
Marcus Fieger
Efrain Flores--Colon
Stephen Fox
Mark Gabriels
Gloria Galvan
Karen Gee
Roger Geisler
Gary Gilbert
Lawrence Gill
Peter Grossnickle
Michael Halderman

David Hayashi
Richard Heckman
Michael Herring
Elissa Huffstetler
Julie Interchuck
Robert James
Glenn Jimenez
Russell Johnston
Michael Juniper
Neil Kamakawa
William Kerr
Alan King
John Kmet
Genia Kyres
Mark Lasher
Phil Lazar
Willie Levett
Karen Levine
Christine Liou
Charles Manry
Charles March
Deborah Moore
Dean Nathans
Han Nguyen
Hanh Nguyen
Hoa Nguyen

Larry Nixon
Stephen Nunn
Jan Park
Michael Phillips
John Pryor
Barry Randall
Barbara Scarton
Alan Sczepaniak
Cheryl Smith
David J. Smith
Richard Snow
Thomas Staley
Raymond Stone
Patrick Sullivan
Greg Theriault
Louis Toth
Shirley Walbert
Elizabeth Walker
Virginia Wallace
Carl Whitley
Jeffery Wildasin
Maryann Wilk
Tony Williams
Elisa Wing
Matthew Wuest
Mark Zabriskie

MILITARY AWARDS

Legion of Merit

Captain Harold A. Williams, USN

Navy Achievement Medals

Engineman First Class (Surface Warfare) Brian Maloney

Chief Operations Specialist Kevin Cash for service as a Pacific Fleet
command, control, communications, computers and intelligence (C4I)
training point of contact for SSC San Diego
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Chief Operations Specialist Larry Rucks for service as the U.S. Navy
Link 16 cryptocontrolling authority at SSC San Diego

SSC San Diego Sailor of the Year

Engineman First Class Ronaldo Reyes

Good Conduct Medals

Chief Aerographer’s Mate (Surface Warfare)
Matthew White (third award)
Senior Chief Radioman (Surface Warfare) Jon Matcke
Chief Operations Specialist (Surface Warfare) Kevin Cash
Engineman First Class Ronaldo Reyes
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SSC SAN DIEGO CY 1999 PATENTS

Inventor(s) Title Patent No. Date

Jacobs, Everett W.
Boss, Roger D.
Fisher, Yuval

Method of Encoding a Digital Image Using
Adaptive Partitioning in an Iterated
Transformation System

5,862,262 19 Jan 99

Russell, Stephen D.
Sexton, Douglas A.

Photon Controlled Decomposition of
Nonhydrolyzable Ambients

5,877,392 02 Mar 99

Bond, James W.
Hui, Stefen
Stein, David
Zeidler, James

Frequency Domain Kernel Phase Processor 5,889,688 30 Mar 99

Shapard, Thomas D.
Zacharias, Merle
J.DaBose, Michael W.
Duke, David
Uzun, Roger

System and Method for Effectuating
Communications Between Networks Operating
Asynchronously with Respect to One Another

5,892,765 06 Apr 99

DeJaco, Jerome F.
Rask, Willard F.

Impulsive Snap-Through Acoustic Pulse
Generator

5,894,451 13 Apr 99

Russell, Stephen D.
Kasa, Shannon D.
Walker, Howard W.

Ring Oscillator Based Chemical Sensor 5,895,629 20 Apr 99

Stein, David Coherent Hidden Markov Model 5,900,835 04 May 99

Bond, James W.
Hui, Stefen
Stein, David
Zeidler, James

Frequency Domain Kernel Processor 5,903,483 11 May 99

Ho, Thinh Q.
Logan, James C.
Rockway, John W.

Frequency Selective Surface Integrated
Antenna System

5,917,458 29 Jun 99

Maltby, John D.
Fogg, Robert K., Jr.

Braked Linear Nipper 5,919,333 06 Jul 99

Sun, Chen--Kuo
Chang, Ching T.
Albares, Donald J.
Nguyen, Richard

Optically Activated Back-to-Back Pin Diode
Switch Having Exposed Intrinsic Region

5,920,065 06 Jul 99

Bullat, David M.
Vasishtha, Niraj

Biorepellent Matrix Coating 5,925,370 20 Jul 99

Shensa, Mark J. Quotient Coding Modem 5,926,507 20 Jul 99

Szpak, Stanislaw J.
Boss, Pamela A.

Electrochemical Cell Having Beryllium
Compound Coated Electrode

5,928,483 27 Jul 99

Andrews, John M.
Martini, Leonard J.
Lieberman, Stephen H.
Smith, Leon V.
Anderson, Gregory W.

Underwater Spectroscopic Detector 5,929,453 27 Jul 99

Whitesell, James Eric Electroluminescent Arrays Layered to Form a
Volumetric Display

5,929,572 27 Jul 99
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SSC SAN DIEGO CY 1999 PATENTS (Continued)

DatePatent No.TitleInventor(s)

Bond, James W.
Schmidt, Henry J.

Beamformer with Adaptive Processors 5,933,446 03 Aug 99

Russell, Stephen D.
Dubbelday, Wadad B.

Liquid Level Sensor and Detector 5,942,748 24 Aug 99

Acantilado, Neil P. Computer Program for a Three-Dimensional
Volumetric Display

5,945,966 31 Aug 99
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Appendix C: 1999 Distinguished Visitors

JANUARY
6 Dr. William Mularie

Director
Information Systems Office
Defense Advanced Research Projects Agency

11 Major General Michael Hagee, USMC
Commanding General
1st Marine Divison

13 Rear Admiral William Cross, USN
Program Executive Officer for Aircraft Carriers

19 Dr. Ann Miller
Deputy Assistant Secretary of the Navy C4I/EW/Space//
Department of the Navy Chief Information Officer

Office of the Assistant Secretary of the Navy for Research,
Development & Acquisition

25 Rear Admiral David Polatty, III, USN
Commander
Carrier Group One

25 Mr. John D. Robusto
Deputy Commander
C4ISR Programs
Marine Corps Systems Command

FEBRUARY
17 Mr. Ed Miller

Program Executive Officer for Intelligence & Information Systems
U.S. Southern Command

19 Dr. Paris Genalis
Deputy Director for Naval Warfare
Office of the Secretary of Defense

23 Mr. Pete Verga
Deputy to the Undersecretary of Defense (Policy) for Policy Support
Office of the Secretary of Defense

26 Dr. Frank Fernandez
Director
Defense Advanced Research Projects Agency

MARCH
2 Dr. Ann Miller

Deputy Assistant Secretary of the Navy C4I/EW/Space//
Department of the Navy Chief Information Officer

Office of the Assistant Secretary of the Navy for Research,
Development & Acquisition
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Vice Admiral Dennis V. McGinn, USN
Commander
Third Fleet

2 Rear Admiral Winford G. Ellis, USN
Oceanographer of the Navy
Office of the Chief of Naval Operations

Rear Admiral George D. Vaughan, USN
Program Executive Officer for Mine Warfare

Rear Admiral Larry D. Newsome, USN
Program Executive Officer for Air Anti-Submarine Warfare Assault and
Special Mission Programs
Naval Air Systems Command

Rear Admiral Albert H. Konetzni, Jr., USN
Commander
Submarine Force, U.S. Pacific Fleet

Rear Admiral Charles B. Young, USN
Director
Submarine Technology
Naval Sea Systems Command/
Commander
Naval Undersea Warfare Center

Rear Admiral David T. Hart, Jr., USN
Deputy Director
Surface Warfare Division (N86B)
Office of the Chief of Naval Operations

Mr. Daniel E. Porter
Chief Information Officer
Department of the Navy

Mr. Dale F. Gerry
Deputy Assistant Secretary of the Navy
for Mine and Undersea Warfare

5 Commodore Lars-Ivar Nero, RSwN
Head of Delegation
Swedish Advanced Command Course
Swedish National Defence College

9 Rear Admiral James Maslowski, USN
Director
Navy International Programs Office

APRIL

8 Admiral James R. Hogg, USN (Ret.)
Director
Strategic Studies Group
Office of the Chief of Naval Operations
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13 Mr. Joe Eash
Deputy Undersecretary of Defense (Advanced Systems & Concepts)
Office of the Secretary of Defense

14 Mr. Dave Wennergren
Deputy Chief Information Officer for Y2K
Department of the Navy

15 Rear Admiral Dennis Wright, USN
Fleet Surgeon
U.S. Pacific Fleet/
Command Surgeon
U.S. Pacific Command

16 Dr. Marv Langston
Chief Information Officer for Policy & Implementation
Office of the Deputy Assistant Secretary of Defense

27 Mr. Jim Barbarello
Director
Command & Control, Advanced Research & Development
Communications Electronics Command

27--29 Dr. Richard Ivanetich
Panel Chair
System Architecture; Information Management Dissemination,
Protection, Assurance; Command & Control
Naval Studies Board

28 Rear Admiral Robert Nutwell, USN
Deputy Assistant Secretary of Defense for C3ISR & Space Systems
Office of the Secretary of Defense

28--29 Mr. Timothy E. Douglass
Program Executive Officer for Undersea Warfare

30 Brigadier General James D. Bryan, USA
Director
Command, Control, Communications & Computer Systems
U.S. Pacific Command

MAY
10 Representative Brian Bilbray (R--CA)

U.S. House of Representatives

11 Major General George Close, USA
Director for Operational Plans & Interoperability
Joint Chiefs of Staff

17 Rear Admiral Timothy Beard, USN
Commander
Naval Strike and Air Warfare Center

19 Rear Admiral P.S. Muetstege, Royal Netherlands Navy
Assistant Chief of Staff for CIS
Supreme Allied Command Atlantic
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20 Honorable Richard Danzig
Secretary of the Navy

20 Rear Admiral (Select) Kevin Cosgriff, USN
Director
White House Situation Room/
Director
Systems & Technology Planning
National Security Council

27 Admiral Jorge Arancibia
Chief of Naval Operations
Commander-in-Chief, Chilean Navy

Commodore Raul Silva
Chief of Staff

Rear Admiral Christian Cifuentes
Naval Attache to Washington

28 Mr. Tom Pendergraft
Executive Director
Naval Surface Warfare Center Dahlgren

JUNE
2 Mr. Hugh Montgomery

Director
Science & Technology Requirements Division
Office of the Chief of Naval Operations

10--11 Rear Admiral (Select) Dale E. Baugh, USN
Commanding Officer
Puget Sound Naval Shipyard/
Prospective Deputy Commander for Fleet Logistics
Naval Sea Systems Command

16 Rear Admiral Albert Konetzni, Jr., USN
Commander
Submarine Force, U.S. Pacific Fleet

17 Rear Admiral (Select) David J. Antanitus, USN
Major Program Manager
Deep Submergence Programs
Naval Sea Systems Command/
Prospective Vice Commander
Space and Naval Warfare Systems Command

24 Lieutenant General Alberto Zignani
Secretary General of Defense/
Director
National Armaments
Ministry of Defense, Italy

Vice Admiral Vicenzo Ascoli
Member, Italian Delegation
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Rear Admiral Mario Bartoli
Member, Italian Delegation

24 Brigadier General Gianni Botondi
Chief of Third Department of General Secretariat &
National Armament Directorate

Brigadier General Giuseppe Bernardis
Defense, Air & Defense Cooperation Attache
Embassy of Italy

30 Mr. John Robusto
Command, Control, Communications, Computers & Intelligence Office
Marine Corps Systems Command

JULY
7 Dr. Eric Labs

National Security Analyst
Congressional Budget Office

7 Commodore Duncan Phillip Greenish, RN
Director, Operational Requirements (Sea Systems)
Royal Navy

7 Mr. Lars Danielsson
State Secretary for International and EU Affairs
Prime Minister’s Office, Sweden
Chairman
Defence Commission

Mr. Hakan Juholt
Member
Standing Committee on Defence
Swedish Parliament/
Member of the Defence Commission

Mr. Anders Svard
Member of the Defense Commission

Mr. Ulf Birath
Deputy Assistant Under Secretary
Ministry of Defence
Secretary of the Defence Commission

Brigadier General Nils Rosenqvist
Military Attache
Swedish Embassy

19--20 Brigadier General James Bryan, USA
Deputy
Command, Control, Communications and Computer Systems
U.S. Pacific Command

20 Vice Admiral Herbert A. Browne, Jr., USN
Deputy Commander-in-Chief
Chief of Staff
U.S. Space Command
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27 Mr. Bran Ferren
President
Research & Development
The Disney Corporation

Rear Admiral David Polatty, III, USN
Commander
Carrier Group One

AUGUST
4 Lieutenant General Bruce Knutson, USMC

Commanding General
1st Marine Expeditionary Force

4 Mr. Bennett Hart
Director
Command, Control & Communications
Office of the Assistant Secretary of Defense (C3I)

6 Vice Admiral Thomas R. Wilson, USN
Director
Defense Intelligence Agency

Rear Admiral Richard B. Porterfield, USN
Director for Intelligence
U.S. Pacific Command

25 Major General Johan Kihl
Acting Chief of the Operations Directorate
Swedish Armed Forces Headquarters

Brigadier General Hakan Bergstrom
Chief of the Command, Control & Communications Division

SEPTEMBER
9 Major General Anthony J. Raper, CBE, RN

Chief Executive
Defence Communications Services Agency
Ministry of Defence, United Kingdom

16 Dr. Fred Saalfeld
Deputy Chief of Naval Research/
Technical Director
Office of Naval Research

20--23 Mr. Donald M. Harrison, Jr.
Communications, C2 Battle Management Directorate
Office of the Assistant Secretary of Defense

21--23 Captain John J. Higbee, USN
Acting Deputy Assistant Secretary of the Navy for C4I/EW/Space

23 Captain Robert Simeral, USN
Commander
Office of Naval Intelligence
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OCTOBER

12 Mr. Dan Porter
Chief Information Officer
Department of the Navy

13 Mr. Paul O’Brien
Ms. Dorothy Delong
Committee on Appropriations
Surveys and Investigations Staff
U.S. House of Representatives

19 Brigadier General James Bryan, USA
Director
Command, Control, Communications and Computer Systems
U.S. Pacific Command

21 Rear Admiral Richard W. Mayo, USN
Director
Space, Information Warfare, Command and Control
Office of the Chief of Naval Operations

29 Mr. John Heath
U.K. Ministry of Defence
Mr. John Holmes
U.K. Embassy, Washington, D.C.

NOVEMBER

4 Rear Admiral James B. Plehal, USNR
Commander
Naval Reserve Security Group Command

8--9 Rear Admiral David Polatty, III, USN
Commander
Carrier Group One

15 Lieutenant General Phillip Ford, USAF
Deputy Commander-in-Chief
U.S. Strategic Command

Major General John Campbell, USAF
Vice Director
Defense Information Systems Agency/
Commander
Joint Task Force-Computer Network Defense

16 Admiral James R. Hogg, USN (Ret.)
Director
Strategic Studies Group
Office of the Chief of Naval Operations

16--18 Dr. Marv Langston
Chief Information Officer for Policy & Implementation
Office of the Assistant Secretary of Defense
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29 Rear Admiral Curtis A. Kemp, USN
Program Executive Officer for Mine Warfare
Office of the Assistant Secretary of the Navy for Research, Development
& Acquisition

DECEMBER

8 Major General Peter Franklin, USA
Deputy Director
Ballistic Missile Defense Organization

Mr. Jeff Baxter
Professional Staff Member
U.S. House of Representatives

13 & 16 Rear Admiral (Select) David J. Antanitus, USN
Vice Commander
Space and Naval Warfare Systems Command

15 Brigadier General Stephen J. Ferrell, USA
Director of Plans/Commander, U.S. Army Element
United States Space Command

29 Dr. Frank Fernandez
Director
Defense Advanced Research Projects Agency



Command History 1999: D-1



Command History 1999: D-3

Appendix D: 1999
Major Conferences and Meetings

JANUARY
5--7 Radio Communications and Wireless Networks Meeting
6--7 CR2 Developers Conference
19--22 Sentinel Workshop
26 Institute of Navigation National Technology Meeting Vision 2010
26--27 Information Systems Technical Advisory Committee Meeting
26--27 Defense Advanced Research Projects Agency Information Assurance

Working Group

FEBRUARY
3--4 Modeling and Simulation Users’ Conference
23--26 Naval Symposium on Underwater Acoustics

MARCH
2--4 National Defense Industrial Association Symposium
3--4 High Performance Computing Service/Agency Approval Authority

Meeting
4--5 Submarine C4I Executive Steering Committee Meeting
10--11 Amphibious C4ISR Architecture Workshop
15--19 Information Systems Technology Workshop
16--17 Asynchronous Transfer Mode Security Technology Workshop/Fast

Lane Users’ Conference

30--31 Weather Impact Decision Aid Meeting

APRIL
8--9 Ballistic Missile Defense Organization US/Japan Cooperative

Technical Working Group Meeting
15 Town Hall Meeting on ”Acquisition Reform…Part of the

Administration’s Conversation with America”

22 Ballistic Missile Defense Organization BMC4I Industry Day
26--28 Automated Communications Management System

Build--To--Requirements Interpretation Technical Interchange Meeting
27--29 United Kingdom Ocean Survey Program Survey System Operational

Support Program Review
27--28 High Performance Computing Modernization Program Security

Implementation Group Meeting
29--30 High Performance Computing Defense Research Engineering Network

Panel Meeting
30 SSC San Diego Micro--Electro--Mechanical Systems (MEMS) Day
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MAY
4--6 Joint TENCAP Directors Conference
11 Program Executive Officer for Theatre Surface Combatants Topside

Working Group Meeting
14 Chief Of Naval Operations/Commander Naval Air Force Pacific N--6

C4ISR Flag Conference
17--21 46th Annual The Technical Cooperation Program (TTCP) Maritime

Systems Group Meeting
24--28 The Technical Cooperation Program (TTCP) Coordinated Maritime

Battlespace Management Symposium

JUNE
8--10 Airborne Strike Requirements Target Acquisition, Targeting and Battle

Damage Assessment Meeting
14 Joint Aerospace Weapon Systems Support, Sensors and Simulation

Symposium
29--
Jul. 1

UHF Electronically Steered Antenna Workshop

30 Defense Advanced Research Projects Agency Briefing and Demo of
the Joint Logistics Advanced Technlogy Demonstration Concept

JULY
14--15 Intelink Conference
19--30 Naval Research Advisory Committee (NRAC) Summer Study
21--22 Navy Laboratory/Center Coordinating Group (NLCCG) Meeting
30 19th Annual ESRI Users’ Conference Intelligence Community GIS

Meeting

AUGUST
3--4 1999 Crossbow Symposium
9--12 Office of Naval Research Active Signal Processing Peer Review
18--19 Interservice Mission Planning Working Group Meeting
24--26 Link 16 Users’ Conference

SEPTEMBER
14--16 West Coast Antenna Meeting
20 Integrated Broadcast Service Tutorial
21--13 Integrated Broadcast Service Users’ Conference
27--30 US/Australia Joint Study Group Meeting

OCTOBER
5--7 Ninth French Navy/USN C4 Interoperability Working Group Meeting
18--22 NATO Improved Link Eleven (NILE) Steering Committee Meeting
25--29 The Technical Cooperation Program (TTCP) Sensor Group, Action

Group Five Meeting
26--28 Information Operations (IO) Symposium
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NOVEMBER
3 Concealed Weapons Detection Meeting
8--9 Office of Naval Research/Commander Carrier Group One Technical

Meeting
15--17 Joint Meteorology and Oceanography Database Working Group

Meeting
16 National Defense Industrial Association Undersea Warfare Division

and Strike Land Attack and Air Defense Committee Meetings
30--
Dec. 1

Naval Science Assistance Program (NSAP) Program Managers
Meeting

30--
Dec. 2

Global Command and Control System--Maritime Systems Engineering
Working Group Meeting

DECEMBER
6--10 U.S. Army TENCAP Users’ Working Group Meeting
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Appendix E: Acronyms

AAALAC Association for Assessment and Accreditation of Laboratory Animal
Care

ABN Aegis Broadcast Network
ACC Aegis Computer Center
ACSC Aegis Combat Systems Center
ACTD Advanced Concept Technology Demonstration
ADS Advanced Deployable System
AFCEA Armed Forces Communications and Electronics Association
ARG Amphibious Ready Group
ATGWP Afloat Training Group Western Pacific
ATM Asynchronous Transfer Mode
ATRC Aegis Training and Readiness Center

BDA Battle Damage Assessment
BDI Business Data Input
BG Battle Group
BGIT Battle Group Interoperability Test
BGSIT Battle Group Systems Integration Testing
BWS Bridge Workstation Subsystem

C2 Command and Control
C2P Command and Control Processor
C3 Command, Control, and Communication
C4 Command, Control, Communications, Computers
C4I Command, Control, Communications, Computers and Intelligence
C4ISR Command, Control, Communication, Computers, Intelligence,

Surveillance, and Reconnaissance
CA Commercial Activities
CDNU Control Display Navigation Unit
CID Combat Identification
CINCLANTFLT Commander in Chief, U.S. Atlantic Fleet
CINCPACFLT Commander in Chief, U.S. Pacific Fleet
CNET Chief of Naval Education and Training
CNN Cable News Network
CNO Chief of Naval Operations
COE Common Operating Environment
COF Common Operating Framework
COMWIN Combat Wear Integrated
COMCARGRU Commander Carrier Group
COMCRUDESGRU Commander Cruiser Destroyer Group
COMDAC--INS Command, Control and Display--Integrated Navigation
COMM Communications
COMPTEVFOR Commander, Operational Test and Evaluation Force
COMSEC Communications Security
COMTHIRDFLT Commander, Third Fleet
CONs Customer Order Numbers
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COP Common Operational Picture
CORBA Common Object Request Broker Architecture
COTS Commercial-off-the-Shelf
CRADA Cooperative Research and Development Agreement
CTAPS Contingency Theater Automated Planning System
CY Calendar Year

DAMA Demand-Assigned Multiple-Access
DARPA Defense Advanced Research Projects Agency
DCS Display Control Subsystem
DDG Guided Missile Destroyer
DEP Distributed Engineering Plant
DERA Defence Evaluation and Research Agency
DIFMS Defense Industrial Financial Management System
DII COE Defense Information Infrastructure Common Operating Environment
DII Defense Information Infrastructure
DISA Defense Information Systems Agency
DISN--LES Defense Information Systems Network, Leading Edge Services
DLTTs Data Link Test Tools
DoD Department of Defense
DREN Defense Research and Engineering Network
DWQR Data Warehouse Query and Reporting

EIP Embeddable Infosec Product
ELB Extending the Littoral Battlespace
ELINT Electronic Intelligence
EODMUTHREE Explosive Ordnance Disposal Mobile Unit Three
EPLRS Enhanced Position Locating Reporting System

FAA Federal Aviation Administration
FBE-E Fleet Battle Experiment-Echo
FCTCPAC Fleet Combat Training Center Pacific
FET Fleet Exercise Test
FID Friendly Identification
FIT Final Integration Test
FOT&E Follow-On Test & Evaluation
FY Fiscal Year

G&A General and Administrative
GBS Global Broadcast Service
GCCS–M Global Command and Control System–Maritime
GISRS–M Global Intelligence Surveillance and Reconnaissance

System–Maritime
GOTS Government-off-the-Shelf
GPS Global Positioning System
GTEs Gateway Terminal Emulators

HAE UAV High Altitude/Endurance Unmanned Aerial Vehicle
HP Hewlett--Packard
HPC High-Performance Computing
HPCMP High Performance Computing Modernization Program
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IAT Integrated Article Test
ICSTF Integrated Combat Systems Test Facility
IDB Integrated Data Base
ILIR In-House Laboratory Independent Research Program
ILS Instrument Landing System
IMU Inertial Measurement Unit
INFOSEC Information Security
IO Information Operations
IOC Initial Operational Capability
IOCOF Information Operations Center of the Future
IPL Image Product Library
ISEA In-Service Engineering Agent
ISR Industrial Security Regulation
ISR Intelligence, Surveillance and Reconnaissance
IT Information Technology
IT-21 Information Technology for the Twenty-First Century

JAT Joint Acceptance Tests
JECG Joint Exercise Control Group
JICPAC Joint Intelligence Center Pacific
JONs Job Order Numbers
JSC Joint Strike Cell
JTIDS Joint Tactical Information Distribution System
JTW Joint Targeting Workstation
JWICS Joint Worldwide Intelligence Communications System

KTO Korean Theatre of Operations

LAN Local Area Network
LAWS Land Attack Warfare System
LBT Land-Based Test
LORAN Long-Range Navigation
LQMB Link Quality Management Board

MATCALS Marine Air Traffic Control and Landing System
MCE Mission Control Element
MIDW Management Information Data Warehouse
MOUT Mckenna Military Operations in Urban Terrain

NAEW NATO Anti-Early Warning
NATO North Atlantic Treaty Organization
NAVAIR Naval Air Systems Command
NAVSEA Naval Sea Systems Command
NAVSSI Navigation Sensor System Interface
NCS Net Control Station
NCTAMSPAC Naval Computer and Telecommunications Area Master Station Pacific
NCTC Naval Computers and Telecommunications Command
NCTSI Naval Center for Tactical System Interoperability
NES Network Encryption System
NIMA National Imagery and Mapping Agency
NIPRNET Nonclassified Internet Protocol Router Network
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NPS Naval Postgraduate School
NSA Naval Support Activity
NSF National Science Foundation
NSWC PHD Naval Surface Warfare Center, Port Hueneme Division
NSWC DD Naval Surface Warfare Center, Dahlgren Division
NWCF Navy Working Capital Fund

ONR Office of Naval Research
OOB Order of Battle
OSD Office of Secretary of Defense
OSW Operation Southern Watch
OTAR Over the Air Re-Keying
OTH Over-the-Horizon
OV Operational Validation

PACMEF Pacific Middle Eastern force
PAO Public Affairs Office
PAS Processing and Analysis Segment
PATs Process Action Teams
PECOF Precision Engagement Center of the Future
PINC Polarization Independent Narrow Channel
PLI Position Location Information
PLRS Position Locating and Reporting System
PNT Positioning, Navigation, and Training
PTW Precision Targeting Workstation
PVC Polyvinyl Chloride

Q&R Query and Reporting
QMB Quality Management Board

R&D Research and Development
RRDT&E Research, Development, Test and Evaluation
RHIB Rigid-Hulled Inflatable Boats
RIMPAC Rim of the Pacific
RISC Reduced Instruction Set Computer
ROV Remotely Operated Vehicle
RTS Real Time Subsystem

SA Situational Awareness
SABER Situational Awareness Beacon with Reply
SAR Synthetic Aperture Radar
SBBL Sea Based Battle Lab
SDFI STARS/DIFMS Financial Interface
SERF Scientific Environmental Research Foundation
SIF Systems Integration Facility
SIMPLE Standard Interface for Multiple Platform Link Evaluation
SINCGARS Single Channel Ground and Airborne Radio System
SIPRNET Secure/Secret Internet Protocol Router Network
SIR Statutory Invention Registration
SLEP Service Life Extension Program
SNAPE Simple NATO Analysis Panel Executive
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SNIPER Specialized Navigation for Indoor Personnel
SOCAL Southern California
SOSUS Sound Surveillance System
SPAWAR Space and Naval Warfare Systems Command
SPOT Soldier Position Orientation and Tracking
SSA PAC SPAWAR Systems Activity Pacific
SSC San Diego Space and Naval Warfare Systems Center, San Diego
SSDS Ship Self Defense System
STARS Standard Accounting and Reporting System
STELLA System to Estimate Latitude and Longitude Astronomically
SUO Small Unit Operations
SW--CMM Software Capability Maturity Model

TACAN Tactical Air Navigation
TADIL Tactical Data Link
TAMD Theater Air and Missile Defense
TASID Tactical Advanced Situation Display
TBMCS Theater Battle Management Core Systems
TDDS Trap Data Dissemination System
TDOA Time Difference of Arrival System
TFDS Time Frequency Distribution System
TRAP Tactical Receive Equipment-Related Applications Report
TV--DTS Television--Direct to Sailor

UAVs Unmanned Aerial Vehicles
UHF Ultrahigh Frequency
USCINCPAC Commander-in-Chief, U.S. Pacific Command
USN U.S. Navy
USNO U.S. Naval Observatory
UUV Unmanned Undersea Vehicle

WDM Wavelength Division Multiplexing
WIRE Wet-End Inspection, Repair, and Recovery Element

Y2K Year 2000
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